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NOVEL POLYPEPTIDES AND NUCLEIC ACIDS 
ENCODING SAME 

5 

TECHNICAL FIELD OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 

BACKGROUND OF THE INVENTION 

10 Within the animal kingdom, odor detection is a universal tool used for social 

interaction, predation, and reproduction. Chemosensitivity in vertebrates is modulated by 
bipolar sensory neurons located in the olfactory epithelium, which extend a single, highly 
arborized dendrite into the mucosa while projecting axons to relay neurons within the olfactory 
bulb. The many ciliae on the neurons bear odorant (or olfactory) receptors (ORs), which cause 

15 depolarization and formation of action potentials upon contact with specific odorants, ORs 
may also function as axonal guidance molecules, a necessary function as the sensory neurons 
are normally renewed continuously through adulthood by underlying populations of basal 
cells. 

The mammalian olfactory system is able to distinguish several thousand odorant 
20 molecules. Odorant receptors are believed to be encoded by an extremely large subfamily of G 
protein-coupled receptors. These receptors share a 7-transmembrane domain structure with 
many neurotransmitter and homione receptors and are likely to underlie the recognition and G- 
protein-mediated transduction of odorant signals and possibly other chemosensing responses 
as well. The genes encoding these receptors are devoid of introns within their coding regions, 
25 Schurmans and co-workers cloned a member of this family of genes, OLFRl, from a genomic 
library by cross-hybridization with a gene fragment obtained by PGR. See Schurmans et al., 
Cvtogenet. Cell Genet. , 1993, 63(3):200- By isotopic in situ hybridization, they mapped the 
gene to 17pl3-pl2 with a peak at band 1 7pl3. A minor peak was detected on cliromosome 3, 
with a maximum in the region 3ql3-q21. After Mspl digestion, a restriction fragment length 
30 polymorphism (RFLP) was demonstrated. Using this in a study of 3 CEPH pedigrees, they 

demonstrated linkage with D17S126 at 17pter-pl2; maximum lod = 3.6 at theta = 0.0. Used as 
a probe on Southern blots under moderately stringent conditions, the cDNA hybridized to at 

1 
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least 3 closely related genes. Ben-Arie and colleagues cloned 16 human OLFR genes, all from 

17pl3.3. See Ben-Arie et a/.. Hum. Mol. Genet. , 1994, 3(2):229. The intronless coding regions 

are mapped to a 350-kb contiguous cluster, with an average intergenic separation of 15 kb. The 

OLFR genes in the cluster belong to 4 different gene subfamilies, displaying as much sequence 

5 variability as any randomly selected group of OLFRs, This suggested that the cluster may be 

one of several copies of an ancestral OLFR gene repertoire whose existence may have 

predated the divergence of mammals. Localization to 17pl3.3 was performed by fluorescence 

in situ hybridization as well as by somatic cell hybrid mapping. 

Previously, OR genes cloned in different species were from disparate locations in the 

10 respective genomes. The human OR genes, on the other hand, lack introns and may be 

segregated into four different gene subfamilies, displaying great sequence variability. These 
genes are primarily expressed in olfactory epithelium, but may be found in other 
chemoresponsive cells and tissues as well. 

Blache and co-workers used polymerase chain reaction (PGR) to clone an intronless 

15 cDNA encoding a new member (named OL2) of the G protein-coupled receptor 

superfamily.See Blache et ah. Biochem. Biophvs. Res. Commun. , 1998, 242(3):669. The 
coding region of the rat OL2 receptor gene predicts a seven transmembrane domain receptor of 
315 amino acids. OL2 has 46.4 percent amino acid identity with OLl, an olfactory receptor 
expressed in the developing rat heart, and slightly lower percent identities with several other 

20 olfactory receptors. PGR analysis reveals that the transcript is present mainly in the rat spleen 
and in a mouse insulin-secreting cell line (MIN6). No correlation was found between the tissue 
distribution of OL2 and that of the olfaction-related GTP-binding protein Golf alpha subunit. 
These findings suggest a role for this new hypothetical G-protein coupled receptor and for its 
still unknown ligand in the spleen and in the insulin-secreting beta cells. 

25 Olfactory loss may be induced by trauma or by neoplastic growths in the olfactory 

neuroepithelium. There is currently no treatment available that effectively restores olfaction in 
the case of sensorineural olfactory losses. See Harrison's Principles of Internal Medicine. 14^' 
Ed. . Fauci, AS et ah (eds.), McGraw-Hill, New York, 1998, 173. There thus remains a need 
for effective treatment to restore olfaction in pathologies related to neural olfactory loss. 

30 



2 
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SUMMARY OF THE INVENTION 

The invention is based, in part, upon the discovery of novel polynucleotide sequences 

encoding novel polypeptides. 

Accordingly, in one aspect, the invention provides an isolated nucleic acid molecule 

5 that includes the sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or a 

fragment, homolog, analog or derivative thereof The nucleic acid can include, e.g., a nucleic 

acid sequence encoding a polypeptide at least 85% identical to a polypeptide that includes the 

amino acid sequences of SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27. The 

nucleic acid can be, e.g., a genomic DNA fragment, or a cDNA molecule, 

10 Also included in the invention is a vector containing one or more of the nucleic acids 

described herein, and a cell containing the vectors or nucleic acids described herein. 

The invention is also directed to host cells transformed with a vector comprising any of 

the nucleic acid molecules described above. 

In another aspect, the invention includes a pharmaceutical composition that includes a 

1 5 NOVX nucleic acid and a pharmaceutically acceptable carrier or diluent. 

In a further aspect, the invention includes a substantially purified NOVX polypeptide, 

e.g., any of the NOVX polypeptides encoded by an NOVX nucleic acid, and fragments, 

homologs, analogs, and derivatives thereof The invention also includes a pharmaceutical 

composition that includes an NOVX polypeptide and a pharmaceutically acceptable carrier or 

20 diluent. 

In still a further aspect, the invention provides an antibody that binds specifically to an 
NOVX polypeptide. The antibody can be, e.g., a monoclonal or polyclonal antibody, and 
firagments, homologs, analogs, and derivatives thereof. The invention also includes a 
pharmaceutical composition including NOVX antibody and a pharmaceutically acceptable 
25 carrier or diluent. The invention is also directed to isolated antibodies that bind to an epitope 
on a polypeptide encoded by any of the nucleic acid molecules described above. 

The invention also includes kits comprising any of the pharmaceutical compositions 
described above. 

The invention further provides a method for producing an NOVX polypeptide by 
30 providing a cell containing an NOVX nucleic acid, e.g., a vector that includes an NOVX 
nucleic acid, and culturing the cell under conditions sufficient to express the NOVX 
polypeptide encoded by the nucleic acid. The expressed NOVX polypeptide is then recovered 
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from the cell. Preferably, the cell produces little or no endogenous NOVX polypeptide. The 

cell can be, e,g,, aprokaryotic cell or eukaryotic cell. 

The invention is also directed to methods of identifying an NOVX polypeptide or 
nucleic acid in a sample by contacting the sample with a compound that specifically binds to 
5 the polypeptide or nucleic acid, and detecting complex formation, if present. 

The invention further provides methods of identifying a compound that modulates the 
activity of an NOVX polypeptide by contacting an NOVX polypeptide with a compound and 
determining whether the NOVX polypeptide activity is modified. 

The invention is also directed to compounds that modulate NOVX polypeptide activity 
10 identified by contacting an NOVX polypeptide with the compound and determining whether 
the compound modifies activity of the NOVX polypeptide, binds to the NOVX polypeptide, or 
binds to a nucleic acid molecule encoding an NOVX polypeptide. 

In another aspect, the invention provides a method of determining the presence of or 
predisposition of an NOVX-associated disorder in a subject. The method includes providing a 
15 sample from the subject and measuring the amount of NOVX polypeptide in the subject 
sample. The amount of NOVX polypeptide in the subject sample is then compared to the 
amount of NOVX polypeptide in a control sample. An alteration in the amount of NOVX 
polypeptide in the subject protein sample relative to the amount of NOVX polypeptide in the 
control protein sample indicates the subject has a tissue proliferation-associated condition. A 
20 control sample is preferably taken from a matched individual, i.e., an individual of similar age, 
sex, or other general condition but who is not suspected of having a tissue proliferation- 
associated condition. Alternatively, the control sample may be taken from the subject at a time 
when the subject is not suspected of having a tissue proliferation-associated disorder. In some 
embodiments, the NOVX is detected using an NOVX antibody. 
25 In a further aspect, the invention provides a method of determining the presence of or 

predisposition of an NOVX-associated disorder in a subject. The method includes providing a 
nucleic acid sample, e,g,, RNA or DNA, or both, from the subject and measuring the amount 
of the NOVX nucleic acid in the subject nucleic acid sample. The amount of NOVX nucleic 
acid sample in the subject nucleic acid is then compared to the amount of an NOVX nucleic 
30 acid in a control sample. An alteration in the amount of NOVX nucleic acid in the sample 
relative to the amount of NOVX in the control sample indicates the subject has a NOVX- 
associated disorder. 
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In a Still further aspect, the invention provides a method of treating or preventing or 

delaying an NOVX-associated disorder. The method includes administering to a subject in 

which such treatment or prevention or delay is desired an NOVX nucleic acid, an NOVX 

polypeptide, or an NOVX antibody in an amount sufficient to treat, prevent, or delay a NOVX- 

5 associated disorder in the subject. 

Unless otherwise defined, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention 

belongs. Although methods and materials similar or equivalent to those described herein can 

be used in the practice or testing of the present invention, suitable methods and materials are 

1 0 described below. All publications, patent applications, patents, and other references 

mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 

present specification, including definitions, will control. In addition, the materials, methods, 

and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 

15 detailed description and claims. 



DETAILED DESCRIPTION OF THE INVENTION 

Olfactory receptors (ORs) are the largest family of G-protein-coupled receptors 
(GPCRs) and belong to the first family (Class A) of GPCRs, along with catecholamine 

20 receptors and opsins. The OR family contains over 1,000 members that traverse the 
phylogenetic spectrum from C elegans to mammals. ORs most likely emerged from 
prototypic GPCRs several times independently, extending the structural diversity necessary 
both within and between species in order to differentiate the multitude of ligands. Individual 
olfactory sensory neurons are predicted to express a single, or at most a few, ORs. All ORs are 

25 believed to contain seven a-helices separated by three extracellular and three cytoplasmic 

loops, with an extracellular amino-terminus and a cytoplasmic carboxy-terminus. The pocket 
of OR ligand binding is expected to be between the second and sixth transmembrane domains 
of the proteins. Overall amino acid sequence identity within the mammalian OR family ranges 
from 45% to >80%, and genes greater than 80% identical to one another at the amino acid 

30 level are considered to belong to the same subfamily. 

Since the first ORs were cloned in 1991, outstanding progress has been made into their 
mechanisms of action and potential dysregulation during disease and disorder. It is understood 



BNSDOCiD: <:WO 0157215A2 I > 



wo 01/57215 PCT/USOl/03923 
that some human diseases resuh from rare mutations within GPCRs. Drug discovery avenues 

could be used to produce highly specific compounds on the basis of minute structural 

differences of OR subtypes, which are now being appreciated with in vivo manipulation of OR 

levels in transgenic and knock-out animals. Furthermore, due to the intracellular homogeneity 

5 and ligand specificity of ORs, renewal of specific odorant-sensing neurons lost in disease or 

disorder is possible by the introduction of individual ORs into basal cells. Additionally, new 

therapeutic strategies may be elucidated by further study of so-called orphan receptors, whose 

ligand(s) remain to be discovered. 

OR proteins bind odorant ligands and transmit a G-protein-mediated intracellular 

10 signal, resulting in generation of an action potential. The accumulation of DNA sequences of 

hundreds of OR genes provides an opportunity to predict features related to their structure, 

function and evolutionary diversification. See Pilpel Y, et.aL, Essays Biochem 1998;33:93- 

104. The OR repertoire has evolved a variable ligand-binding site that ascertains recognition of 

multiple odorants, coupled to constant regions that mediate the cAMP -mediated signal 

15 transduction. The cellular second messenger underlies the responses to diverse odorants 
through the direct gating of olfactory-specific cation channels. This situation necessitates a 
mechanism of cellular exclusion, whereby each sensory neuron expresses only one receptor 
type, which in turn influences axonal projections. A 'synaptic image' of the OR repertoire thus 
encodes the detected odorant in the central nervous system. 

20 The ability to distinguish different odors depends on a large number of different 

odorant receptors (ORs). ORs are expressed by nasal olfactory sensory neurons, and each 
neuron expresses only 1 allele of a single OR gene. In the nose, different sets of ORs are 
expressed in distinct spatial zones. Neurons that express the same OR gene are located in the 
same zone; however, in that zone they are randomly interspersed with neurons expressing 

25 other ORs. When the cell chooses an OR gene for expression, it may be restricted to a specific 
zonal gene set, but it may select from that set by a stochastic mechanism. Proposed models of 
OR gene choice fall into 2 classes: locus-dependent and locus-independent. Locus-dependent 
models posit that OR genes are clustered in the genome, perhaps with members of different 
zonal gene sets clustered at distinct loci. In contrast, locus-independent models do not require 

30 that OR genes be clustered. 

OR genes have been mapped to 1 1 different regions on 7 chromosomes. These loci lie 
within paralogous chromosomal regions that appear to have arisen by duplications of large 

6 
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chromosomal domains followed by extensive gene duplication and divergence. Studies have 

shown that OR genes expressed in the same zone map to numerous loci; moreover, a single 

locus can contain genes expressed in different zones. These findings raised the possibility that 

OR gene choice is locus-independent or involved consecutive stochastic choices. 

5 Issel-Tarver and Rine (1996) characterized 4 members of the canine olfactory receptor 

gene family. The 4 subfamilies comprised genes expressed exclusively in olfactory epithelium. 

Analysis of large DNA fragments using Southern blots of pulsed field gels indicated that 

subfamily members were clustered together, and that two of the subfamilies were closely 

linked in the dog genome. Analysis of the four olfactory receptor gene subfamiHes in 26 

10 breeds of dog provided evidence that the number of genes per subfamily was stable in spite of 

differential selection on the basis of olfactory acuity in scent hounds, sight hounds, and toy 

breeds. 

Issel-Tarver and Rine (1997) performed a comparative study of four subfamilies of 
olfactory receptor genes first identified in the dog to assess changes in the gene family during 

15 mammalian evolution, and to begin linking the dog genetic map to that of humans. These four 
families were designated by them OLFl, 0LF2, OLF3, and OLF4 in the canine genome. The 
subfamilies represented by these four genes range in size from 2 to 20 genes. They are all 
expressed in canine olfactory epithelium but were not detectably expressed in canine lung, . 
liver, ovary, spleen, testis, or tongue. The OLFl and OLF2 subfamilies are tightly linked in the 

20 dog genome and also in the human genome. The smallest family is represented by the canine 
OLFl gene. Using dog gene probes individually to hybridize to Southern blots of genomic 
DNA from 24 somatic cell hybrid lines. They showed that the human homologous OLFl 
subfamily maps to human chromosome 1 1. The human gene with the strongest similarity to 
the canine OLF2 gene also mapped to chromosome 1 1 . Both members of the human subfamily 

25 that hybridized to canine OLF3 were located on chromosome 7. It was difficult to determine to 
which chromosome or chromosomes the human genes that hybridized to the canine 0LF4 
probe mapped. This subfamily is large in mouse and hamster as well as human, so the rodent 
background largely obscured the human cross-hybridizing bands. It was possible, however, to 
discern some human-specific bands in blots corresponding to human cliromosome 19. They 

30 refined the mapping of the human OLFl homolog by hybridization to YACs that map to 

1 Iqll. In dogs, the OLFl and OLF2 subfamilies are within 45 kb of one another (Issel-Tarver 
and Rine (1996)). 
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Issel-Tarver and Rine (1997) demonstrated that in the human OLFl and OLF2 

homologs are likewise closely linked. By studying YACs, Issel-Tarver and Rine (1997) found 

that the human OLF3 homolog maps to 7q35. A chromosome 19-specific cosmid library was 

screened by hybridization with the canine OLF4 gene probe, and clones that hybridized 

5 strongly to the probe even at high stringency were localized to 19pl3.1 and 19pl3.2. These 

clones accounted, however, for a small fraction of the homologous human bands. 

Rouquier et al. (1998) demonstrated that members of the olfactory receptor gene family 

are distributed on all but a few human chromosomes. Through fluorescence i« situ 

hybridization analysis, they showed that OR sequences reside at more than 25 locations in the 

10 human genome. Their distribution was biased for terminal bands of chromosome arms. Flow- 
sorted chromosomes were used to isolate 87 OR sequences derived from 16 chromosomes. 
Their sequence relationships indicated the inter- and intrachromosomal duplications 
responsible for OR family expansion. Rouquier et al. (1 998) determined that the human 
genome has accumulated a striking number of dysfunctional copies: 72% of these sequences 

15 were found to be pseudogenes. ORF-containing sequences predominate on chromosomes 7, 
16, and 17. 

Trask et al. (1998) characterized a subtelomeric DNA duplication that provided insight 
into the variability, complexity, and evolutionary history of that unusual region of the human 
genome, the telomere. Using a DNA segment cloned from chromosome 19, they demonstrated 

20 that the blocks of DNA sequence shared by different chromosomes can be very large and 

highly similar. Three chromosomes appeared to have contained the sequence before humans 
migrated around the world. In contrast to its multicopy distribution in humans, this 
subtelomeric block maps predominantly to a single locus in chimpanzee and gorilla, that site 
being nonorthologous to any of the locations in the human genome. Three new members of the 

25 olfactory receptor (OR) gene family were found to be duplicated within this large segment of 
DNA, which was found to be present at 3q, 15q, and 19p in each of 45 unrelated humans 
sampled from various populations. From its sequence, one of the OR genes in this duplicated 
block appeared to be potentially functional. The findings raised the possibility that functional 
diversity in the OR family is generated in part through duplications and interchromosomal 

30 rearrangements of the DNA near human telomeres. 

Mombaerts (1999) reviewed the molecular biology of the odorant receptor (OR) genes 
in vertebrates. Buck and Axel (1991) discovered this large family of genes encoding putative 
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odorant receptor genes. Zhao et al, (1998) provided functional proof that one OR gene encodes 

a receptor for odorants. The isolation of OR genes from the rat by Buck and Axel (1991) was 

based on three assumptions. First, ORs are likely G protein-coupled receptors, which 

characteristically are 7-transmembrane proteins. Second, ORs are likely members of a 

5 multigene family of considerable size, because an immense number of chemicals with vastly 

different structures can be detected and discriminated by the vertebrate olfactory system. 

Third, ORs are likely expressed selectively in olfactory sensory neurons. Ben-Arie et al. 

(1994) focused attention on a cluster of human OR genes on 1 7p, to which the first human OR 

gene, OR1D2, had been mapped by Schurmans et al. (1993). According to Mombaerts (1999), 

10 the sequences of more than 150 human OR clones had been reported. 

The human OR genes differ markedly from their counterparts in other species by their 
high frequency of pseudogenes, except the testicular OR genes. Research showed that 
individual olfactoiy sensory neurons express a small subset of the OR repertoire. In rat and 
mouse, axons of neurons expressing the same OR converge onto defined glomeruli in the 

15 olfactory bulb. 

OR proteins bind odorant ligands and transmit a G-protein-mediated intracellular 
signal, resulting in generation of an action potential. The accumulation of DNA sequences of 
hundreds of OR genes provides an opportunity to predict features related to their structure, 
function and evolutionary diversification. The OR repertoire has evolved a variable ligand- 

20 binding site that ascertains recognition of multiple odorants, coupled to constant regions that 
mediate the cAMP-mediated signal transduction. The cellular second messenger underlies the 
responses to diverse odorants through the direct gating of olfactory-specific cation channels. 
This situation necessitates a mechanism of cellular exclusion, whereby each sensory neuron 
expresses only one receptor type, which in turn influences axonal projections. A 'synaptic 

25 image' of the OR repertoire thus encodes the detected odorant in the central nervous system. 
See Pilpel et al., Curr Opin Neurobiol 1999 Aug;9(4):419-26 (PMID: 10488444, UI: 
99418068). 

The odorant-induced Ca(2+) increase inside the cilia of vertebrate olfactory sensory 
neurons controls both excitation and adaptation. The increase in the internal concentration of 
30 Ca(2+) in the cilia has recently been visualized directly and has been attributed to Ca(2+) entry 
through cAMP-gated channels. These recent results have made it possible to further 
characterize Ca(2+)'s activities in olfactory neurons, Ca(2+) exerts its excitatory role by 
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directly activating Cl(-) channels. Given the unusually high concentration of ciliary Cl(-), 

Ca(2+)'s activation of Cl(-) channels causes an efflux of Cl(-) from the cilia, contributing high- 
gain and low-noise amplification to the olfactory neuron depolarization. Moreover, in 
combination with calmodulin, Ca(2+) mediates odorant adaptation by desensitizing cAMP- 
5 gated channels. The restoration of the Ca(2+) concentration to basal levels occurs via a 
Na(+)/Ca(2+) exchanger, which extrudes Ca(2+) from the olfactory cilia. See Menini, Cell 
Mol Biol (Noisy-le-grand) 1999 May;45(3):285.91 (PMID: 10448159, UI: 99379989). 

The olfactory epithelium is unique in the mammalian nervous system as it is a site of 
continual neurogenesis. Constant turnover of primary sensory neurons in the periphery results 

10 in continuous remodeling of neuronal circuits and synapses in the olfactory bulb throughout 
life. Most of the specific mechanisms and factors that control and modulate this process are 
not known. Recent studies suggest that growth factors, and their receptors, may play a crucial 
role in the development and continuous regeneration of olfactory neurons, i.e. panicularly in 
neuronal proliferation, neurite outgrowth, fasciculation and synapse formation of the olfactory 

15 system. The potential role of the following factors and their receptors in different species are 
reviewed: Nerve growth factor (NGF); insulin-like growth factors (IGFs); fibroblast growth 
factors (FGFs); epidermal growth factor (EGF); transforming growth factor alpha (TGF 
alpha); amphiregulin (AR) and transforming growth factors beta (TGFs beta). See Plendl et al.. 
Biochemistry (Mosc) 2000 Jul;65(7):824-33 (PMID: 10385999, UI: 99313777). 

20 An important recent advance in the understanding of odor adaptation has come from 

the discovery that complex mechanisms of odor adaptation already take place at the earliest 
stage of the olfactory system, in the olfactory cilia. At least two rapid forms and one persistent 
form of odor adaptation coexist in vertebrate olfactory receptor neurons. These three different 
adaptation phenomena can be dissected on the basis of their different onset and recovery time 

25 courses and their pharmacological properties, indicating that they are controlled, at least in 
part, by separate molecular mechanisms. Evidence is provided for the involvement of distinct 
molecular steps in these forms of odor adaptation, including Ca(2+) entry through cyclic 
nucleotide-gated (CNG) channels, Ca(2+)-dependent CNG channel modulation, 
Ca(2+)/calmodulin kinase Il-dependent attenuation of adenylyl cyclase, and the activity of the 

30 carbon monoxide/cyclic GMP second messenger system. Identification of these molecular 
steps may help to elucidate how the olfactory system extracts temporal and intensity 
information and to which extent odor perception is influenced by the different mechanisms 

10 
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underlying adaptation. See Zufall et al., Comp Biochem Physiol A Mol Integr Physiol 2000 

May; 126(1): 17-32 (PMID: 10944513) . 

Since the discovery of odorant-activated adenylate cyclase in the olfactory receptor 

cilia, research into the olfactory perception of vertebrates has rapidly expanded. Recent studies 

5 have shown how the odor discrimination starts at the receptor level: each of 700- 1 000 types of 

the olfactory neurons in the neural olfactory epithelium contains a single type of odor receptor 

protein. Although the receptors have relatively low specific affinities for odorants, excitation 

of different types of receptors forms an excitation pattern specific to each odorant in the 

glomerular layer of the olfactory bulb. It was demonstrated that adenosine 3 *,5 -cyclic 

10 monophosphate (cAMP) is very likely the sole second messenger for olfactory transduction. It 
was also demonstrated that the affinity of the cyclic nucleotide-gated channel for cAMP 
regulated by Ca(2+)/calmodulin is solely responsible for the adaptation of the cell. However, 
many other regulatory components were found in the transduction cascade. Regulated by 
Ca(2+) and/or the protein-phosphorylation, many of them may serve for the adaptation of the 

15 cell, probably on a longer time scale. It may be important to consider the resensitization as a 
part of this adaptation, as well as to collect kinetic data of each reaction to gain further insight 
into the olfactory mechanism. See Nakamura, J Soc Biol 1999;193(l):35-40 (PMID: 
10908849, UI: 20371128), 

The olfactory epithelium (OE) of the mammal is uniquely suited as a model system for 

20 studying how neurogenesis and cell death interact to regulate neuron number during 

development and regeneration. To identify factors regulating neurogenesis and neuronal death 
in the OE, and to determine the mechanisms by which these factors act, investigators studied 
OE using two major experimental paradigms: tissue culture of OE; and ablation of the 
olfactory bulb or severing the olfactory nerve in adult animals, procedures that induce cell 

25 death and a subsequent surge of neurogenesis in the OE in vivo. These studies characterized 
the cellular stages in the olfactory receptor neuron (ORN) lineage, leading to the realization 
that at least three distinct stages of proliferating neuronal precursor cells are employed in 
generating ORNs, The identification of a number of factors that act to regulate proliferation 
and survival of ORNs and their precursors suggests that these multiple developmental stages 

30 may serve as control points at which cell number is regulated by extrinsic factors. In vivo 
surgical studies, which have shown that all cell types in the neuronal lineage of the OE 
undergo apoptotic cell death, support this idea. These studies, and the possible coregulation of 

11 
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neuronal birth and apoptosis in the OE, are discussed. See Calof et al., Ciba Found Symp 

1996;196:188-205; discussion; 205-10 (PMID; 8727984, UI: 96284837) 

To identify factors regulating neurogenesis and neuronal death in mammals and to 

determine the mechanisms by which these factors act, researchers studied mouse olfactory 

5 epithelium using two different experimental paradigms: tissue culture of olfactory epithelium 

purified from mouse embryos; and ablation of the olfactory bulb in adult mice, a procedure 

that induces olfactory receptor neuron (ORN) death and neurogenesis in vivo. Studies of 

olfactory epithelium cultures have allowed the characterization of the cellular stages in 

olfactory neurogenesis and to identify factors regulating proliferation and differentiation of 

10 precursor cells in the ORN lineage. Studies of adult olfactory epithelium determined that all 

cell types in this lineage-proliferating neuronal precursors, immature ORNs and mature ORNs- 
undergo cell death following olfactory bulb ablation and that this death has characteristics of 
programmed cell death or apoptosis. In vitro studies have confirmed that neuronal cells of the 
olfactory epithelium undergo apoptotic death and have permitted identification of several 

15 polypeptide growth factors that promote survival of a fraction of ORNs. Using this 

information, researchers have begun to explore whether these factors, as well as genes known 
to play crucial roles in cell death in other systems, function to regulate apoptosis and neuronal 
regeneration in the adult olfactory epithelium following lesion-induced ORN death, PMID: 
8866135, UI: 97019661 

20 The present invention provides novel nucleotides and polypeptides encoded thereby. 

Included in the invention are the novel nucleic acid sequences and their polypeptides. The 
sequences are collectively referred to as "NOVX nucleic acids" or "NOVX polynucleotides" 
and the corresponding encoded polypeptides are referred to as "NOVX polypeptides" or 
"NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 

25 sequences disclosed herein. Table 1 provides a summary of the NOVX nucleic acids and their 
encoded polypeptides. Example 1 provides a description of how the novel nucleic acids were 
identified. 
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NOVX 
Assignment 


Internal 
Identification 


SEQ ID 

NO 
(nucleic 

acid) 


SEQ ID NO 
(polypeptide) 


Homology 


1 


ALi35841_B 


1 


2 


OR GPCR 


2 


AL135841_B 


3 


4 


OR GPCR 


3 


ba521 1 15200008 
04_aa 1 


5 


Same as 4 


OR GPCR 


4 


AL135841_A 


6 


7 


OR GPCR 


5 


ACOl 70I03_A 


8 


9 


OR GPCR 


6 


ACOl 70 103 A dal 


10 


1 1 


OR GPCR 


7 


A T 1 1 C*70 A O 

ALliD /o4 _n 


12 


1 T 

13 


OR GPCR 


8 


AL135784_A 


14 


15 


OR GPCR 


9 


AC135784B 


16 


17 


OR GPCR 


10 


AC020679_B 


18 


19 


OR GPCR 


11 


AC020679 A 


20 


21 


OR GPCR 


12 


ball3al0_da4 


22 


23 


OR GPCR 


13 


CG53935-02 


24 


25 


OR GPCR 


14 


AL135841_dal 


26 


27 


OR GPCR 



Where OR GPCR is an odorant receptor of the G-protein coupled-receptor family. 

NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
5 applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong, 

10 For example, NOVl-14 are homologous to members of the odorant receptor (OR) 

family of the human G-protein coupled receptor (GPCR) superfamily of proteins, as shown in 
Table 52. Thus, the NOVl-14 nucleic acids and polypeptides, antibodies and related 
compounds according to the invention will be useful in therapeutic and diagnostic applications 
in disorders of olfactory loss, e.g., trauma, HIV illness, neoplastic growth and neurological 

15 disorders e.g. Parkinson's disease and Alzheimer's disease. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell motility, cell 

20 proliferation and angiogenesis. 
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Additional utilities for the NOVX nucleic acids and polypeptides according to the 

invention are disclosed herein. 



NOVl 

5 A NOVl sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A NOVl nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 2. The disclosed nucleic acid (SEQ ID NO: 1 ) is 1 ,050 
nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
1 0 initiation codon at nucleotides 59-61 and ends with a TAA stop codon at nucleotides 995-997. 
The representative ORF encodes a 312 amino acid polypeptide (SEQ ID NO:2). Putative 
untranslated regions upstream and downstream of the coding sequence are underlined in SEQ 
ID NO: 1. 



15 TABLE 2 

CCCTGTACCCTCTCTCCTTCCATCCCAGCTGTGGACCATCTCTTCAGAACTCTGCA 
GCATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGATTTTC 
TGGCTACCCAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTACCTGG 
TGACCCTCCTGGGGAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCT 

20 GCACACGCCCGTGTACTTCTTCCTGGGCAACCTCTCTACCCTGGACATCTGCTACA 
CGCCCACCTTTGTGCCTCTGATGCTGGTCCACCTCCTGTCATCCCGGAAGACCATC 
TCCTTTGCTGTCTGTGCCATCCAGATGTGTCTGAGCCTGTCCACGGGCTCCACGGA 
GTGCCTGCTACTGGCCATCACGGCCTATGACCGCTACCTGGCCATCTGCCAGCCAC 
TCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTGCTGATGGGAGCTGC 

25 CTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCATGAGGCTGC 
CCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAGTGCTG 
AAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCA 
TCCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCATCCTGG 
CCACCATCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCCACCTGC 

30 TTGGCACACCTGGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTTCATGTACTTG 
AAGCCCAAGAGTAAGGAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATG 
CCATGGTCACGACCATGCTGAACCCCACCATCTACAGCCTGAGGAACAAGGAGGT 
GAAGGAGGCCGCCAGGAAGGTGTGGGGCAGGAGTCGGGCCTCCAGGTG AGGGAG 
GGCGGGGCTCTGTACAGACGCAGGTCTCAGGTTAGTAGCTGAGGCCAT (SEQ ID 

35 NO. 1) 



MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTP 
VYFFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAIT 
AYDRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVV 
40 SHFTCKILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCC 
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KAFSTCLAHLAVVLLFYGTIIFMYLKPKSK^AHISDEVFTVLYAMVTTMLNPTIYSLRN 
KE VKEAARKVWGRSRASR (SEQ ID NO. 2) 



The NOVl nucleic acid sequence has homology (85% identity) with the mouse 
5 olfactory receptor gene cluster OR 17 and OR6 (OLF) (GenBank Accession No.: AJ251 155), 
as shown in Table 3. Also, the NOVl polypeptide has homology (82% identity) to the mouse 
olfactory receptor 71 (OLF) (GenBank Accession No.: NP_062359), as is shown in Table 4. 

Overall amino acid sequence identity within the mammalian OR family ranges from 
45% to >80%. OR genes that are 80% or more identical to each other at the amino acid level 
1 0 are considered by convention to belong to the same subfamily. See Dn er and Berghard, 
Trends in Pharmacological Sciences ,! 999, 20:413, 

OR proteins have seven transmembrane a-helices separated by three extracellular and 
three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 
terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 
15 between the second and sixth transmembrane domains. Thus, NOVl is predicted to have a 
seven transmembrane region and is similar in that region to representative olfactory receptor 
GPCRs of monkey (SEQ ID NO, 30) (GenBank Accession No.: AAF40368), mouse (SEQ ID 
NO. 31) (GenBank Accession No,: CAB55597), rat (SEQ ID NO. 32) (GenBank Accession 
No.: S2971 1), and human (SEQ ID NO. 33) (GenBank Accession No.: CAB96728), as shown 
20 in Table 5. 



TABLE 3 

NOVl: 99 taaaaggattttctggctacccagccctgaagcatctgctc" tccctccgtgcrcagcca 158 
I 1 N M ) 1 j M I I I I I M I I I ! N I r I ] I ! I I ) I M I I } M ] I M M i t t \\ 
25 OLF: 6102 tgaagggattttctggctacccggccctcgagcggctactctttccr ct atgc" cagtca 6161 

NOVl : 159 tgtacctggtgaccctcctggggaacacagccatcatggcggcgagcacgctagaratcc 218 
j M M t t I 11 M I ] I I N I I M ) I I j I I I 1 i 1) I } 1 M M I 1 I I i I t ; . ! M 
30 OLF: 6162 tgtacctggtgactctgctggggaacacagccatcgtggcggtgagca^gt tgcat gccc 6221 

NOVl : 219 acctgcacacgcccgtgtacttcttcctgggcaacctctctaccctggacatcegctaca 278 
i I I i M N M { M \\\\\\\ j M I M j ! M j M M i I M ; t j I M . " : I I 1 
35 OLF: 6222 gcctgcacacgcccat gtactttt t cctgggtaaccttticca" ttt cgacarc:: gctaca 6281 

NOVl : 279 cgcccacctttgtgcctct gatgctggtccacctcctgtcarcccggaagacca'ctcct 338 
f I i ! I M M M M I M i i N M i I ! M M N f M i j M I ; i M 1 I Hit 
40 OLF: 6282 catctactt ttgtacccctgatgctggtccacctcctgtcgrcccggaagacca-ct ccr 6341 
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bJOVl :339 t tgctgt ctgtgccatccagatgtgtctgagcctgtccacgggctccacggagtgcctgc 398 

! I t I I I I M M I I j I I I I i I I I I I i I I I M 1 I I I M I 1 I I I I M I I I 1 I 1 I I I 1 
OLF: 6342 ttacgggctgtgccgtccagatgtgtctgagcctctccacgggctccaccgagtgcctgc 6401 

NOVl : 399 tactggccatcacggcctatgaccgctacctggccatctgccagccactcaggtaccacg 458 

1 t M i i ill 1 i I i I 1 1) I M I I M i I 1 M I 1 i ) 1 i ) M I 1 i : M I 1 I M M 11 
OLF: 6402 tgttggccgtcatggcctatgaccgctacttggccatttgccagccactcaggtaccccg 6461 

NOVl : 459 tgctcatgagccaccggctctgcgtgctgct gatgggagctgcctgaarcctctgcctcc 518 

I I i I I i I I I 1 M ; I I I I I I i ! ] 11 I I I I t I j I I I M M i r j I M I I M M 
OLF: 64 62 tgctcatgagccacaggctctgcctgatgctggcaggagcctcctgggtgctctgcctct 6521 

NOVl : 519 tcaagtcggtgactgagatggtcatctccatgaggctgcccttctgtggccaccacgtgg 578 

M I i 1 i i I M ! i M I M M I M I U I 1 M M ) I I I M 1 I I I : 1 1 I tl M ) M I 
OLF: 6522 tcaagtcagtggcagagacggtcatcgccatgaggctgcccttctgcggccaccacgtga 6581 

NOVl : 579 tcagtcacttcacctgcaagatcctggcagtgctgaagctggcatgcggcaacacgtcga 638 

fill M II II i I I M II I I I II I I I II I I I II II 1 M ) M i j I I I I II f 
OLF: 6582 tcagacacttcacctgtgagatcctggctgtgctgaagctgacctgtggtgacacctcag 6641 

NOVl : 639 tcagcgaagactt cctgctggcgggctccatcctgctgctgcctgtacccctggcat tea 698 

i 11 I 11 t ) 1 1 M M t II M ill ) M 1 1 11 IN Mil) ) ! : t M I) : Ml 
OLF: 6642 tcagcgatgccttcctgctggtgggggccatcctcctgttgcctat acccctgaccctca 6701 

NOVl : 699 tctgcctgtcctacttgctcatcctggccaccatcctgagggtgcccrcggccgccaggt 758 

I I M M i II f I II I I II 1 M M M I I I I j II I M I i II tl II II M I Ml M M 
OLF: 6702 tctgcctgtcctacatgctgatcctggccaccatcctgagggtgccctcagccaccgggc 6761 

NOVl : 7 59 gctgcaaagccttctccacctgcttggcacacctggctgtagtgctgcttttctacggca 818 

M M M t M II M I M M I M M M M M II M I I M i M II I M I I II M Ml 
OLF: 6762 gcagcaaagccttctccacctgctcggcacacctggctgttgtcctgcttt tctatagca 6821 

NOVl : 819 ccatcatcttcatgtacttgaagcccaagagtaaggaagcccacatcrctgatgaggtct 878 

I I II M M M II II M I II I I M I II M 1 M I II M M Mill II I M II I 
OLF: 6822 ctatcatcttcatgtacatgaaacccaagagcaaggaagcccggatcrcagaccaggtct 6881 

NOVl : 879 tcacagtcctctatgccatggtcacgaccatgctgaaccccaccatc- acagcctgagga 938 

I M M I M M 11 M MM II M M M M I M M M M I M M M M I M M 
OLF: 6882 ttacagtcctctacgctgtggtgacccccatgctgaaccccattatctiacagcctgagga 6941 

NOVl: 939 acaaggaggtgaaggaggccgccaggaaggtgtggggcaggagtcgggcct ccaggtgag 998 

M M 11 M j I II II M M M II It M I 11111111^11 M M If If M M I 
OLF: 6942 acaaggaggtgaaggaagcggccaggaaagcttggggcagcagatgggcctgtaggtgag 7001 

NOVl: 999 ggagggcggggctctg 1014 (SEQ ID No. 1) 

M M M I M I M M I 
OLF: 7002 ggagggcagggctctg 7017 (SEQ ID No. 28} 

TABLE 4 

NOVl : 1 MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTPVY 60 

MEP NRT VSEF LKGFSGYPALE LLFPLCS MYLVTLLGNTAI+AVS+LD LHTP+Y 
OLF : 1 MEPSNRTAVSEFVLKGFSGYPALERLLFPLCSVMYLVTLLGNTAI VAVSMLDARLHTPMY 60 
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NOVl; 61 FFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY 120 

FFLGNLS LDICYT TFVPLMLVHLLSSRKTISF CA+QMCLSLSTGSTECLLLA+ AY 
OLF: 61 FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSL3TGSTECLLLAVMAY 120 

5 NOVl: 121 DRYLAXCQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVVSHFTCK 18C 
DRYLAICQPLRY VLMSHRLC+ + L GA+WVLCL KSV E VI+MRLPFCGHHV4- HFTC + 
OLF: 121 DRYLAICQPLRYPVLMSHRLCLiyiLAGASWVLCLFKSVAETVIAMRLPFCGHHVIRHFTCE 180 

NOVl: 181 ILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCCKAFST 240 
10 ILAVLKL CG+TSVS+ FLL G+ILLLP+PL ICLSY+LILATILRVPSA KAFST 

OLF: 181 ILAVLKLTCGDTSVSDAFLLVGAILLLPIPLTLICLSYMLILATILRVPSATGRSKAFST 240 

NOVl : 241 CLAHLAVVLLFYGTIIFMYLKPKSKEAHISDEVFTVLYAMVTTMLNPTIYSLRNKEVKEA 300 
C AHLAVVLLFY TI IFMY+KPKSKEA ISD+VFTVLYA+VT MLNP lYSLRNKEVKEA 
15 OLF: 241 CSAHLAVVLLFYSTIIFMYMKPK3KEARISDQVFTVLYAVVTPMLNPIIYSLRNKEVKEA 300 

NOVl: 301 ARKVWGRSRASR 312 (SEQ ID No. 2) 

ARK WG A R 
OLF: 301 ARKAWGSRWACR 312 (SEQ ID No. 29) 



20 



Where denotes similarity. 



TABLE 5 



25 



30 



35 



macaca_OLF 
NOVl 

Mouse_OLF 
Rat_OLr 
Human OLF 



macaca_OLF 
NOVl 

Mouse_OLF 
Rat_OLF 
Human OLF 



MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTMMAVSVLDIHLHTPVY 
MEPSNRTAVSEFVLKGFSGYPALERLLFPLCSVMYLVTLLGNTAIVAVSMLDARLHTPMY 

LLLGLSGYRKTEILYEVrVLVMYLVIHTGNGVLIIASlFDSHLHTPMY 

MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMY 

FFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQI^CLSLSTGSTECLLLAITAY 
FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSLSTGSTECLLLAVMAY 
FFLGNLSFLDICYTTSSVPSTLVSLISKKRNISFSGCTVQMFVGFAMGSTECLLLGMMAF 
FFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAF 



40 



macaca__OLF 
NOVl 

Mouse_OLF 
Rat_OLF 
Human OLF 



PAIC:.?LRYRV..MN;iRLC ;L:.VG.- 

DRYLAIO: PLRYHV_,MS:iRLC■."L: MG^ ■.;•:VLCLLKSVT£MV. 
DRYLAIO; ?LRYPV..MS;1RLC_.M: AG /JVLCLFKSVAETV : 

dryvaxc:;plrysv.ms::evy ;s;.as. . vjfsgginsvvqts^ 

DRYVAIC: :PLRYSV:MSXAAY! Pi .AA . IvAIGGAASVVHTS .. 



lpfcgh.iv shftc. 

.LPFCGHJV/SHFrC 
LFFCGH.iV; RHFTC. 

.l?fcgn:.v_nhftc_ 
, lpfcgd:-v.nhf7c: 



45 



50 



macaca_OLF 
NOVl 

Mouse_OLF 
Rat__OLF 
Human OLF 



.lavlkl':cg;.ts . sevf-Lvgs_l_.lp ?_.al ic:,sy..„i:.atilr "Psaagcrkafs: 

.LAVLKL. .CG::TS . SEDF-.LAGS :L. LF P..AriC^3Y_.- I :.ATILR /PSAARCCKAFS'I 

.lavlklv'CGL'Ts ;sdaf:.lvga:l^lp: ?;.t:.ic_.sy/._.i:.atilr "PSATGRSKafs: 

LAVLKL-CA..IS:,NIVT: :VISN!-:A;/LV.-?\L_.IFr SY . -Il-YTIlRi'iNSASG 

LA.vLKL-rA: is:NVisi:EVTN"/iriG 'p xrzsi'SY . r;.: ttilr: psaegrkkvfs: 



55 



macaca OLF 


csahl;-.vv.. 


l iFYSr . 


:: FTYMKPKS-' 


; ahisd;- 


:t . 


...YA: 


VTPML 


NOVl 


CLAHL 




l.FYGT. 


: FMYLKPKS ■" 


: AHISD. ■ 




,/YA! 


VTTMLNPTIYSLRN 


Mouse OLF 


CSAHL. 


vv „ 


:.FYST . 


:fmymkpks/ 


: ARISO: 


If 


_/YA 


VTPMLNPIIYSLRN 


Rat_OLF 


CSAHL' 


:'V\r. 


:fygt . 


:/SMYAKPKS.. 


. LTGKDKFQTSD.- 


;s: 


i'YG 


VTPMLNPIIYSLRN 


Human_OLF 


CSAHL' 


:'vv ; 


fygt.. 


•tmygkpks ■ 


.. SMGADKEDLSD; . 




i -YG . 


VTPMLiSfPIIYSLRN 




+ X 






+ * ^ + ^ . 











macaca__OLF {SEQ ID No. 30) 

60 NOVl KEVKEAARKVWGRSRASR (SEQ ID No, 2) 

Mouse__OLF KEVKEAARKAWGSRWACR (SEQ ID No. 31) 

Rat^OLF KDVKAAVKYILKQKYIP- (SEQ ID No. 32) 
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Human OLF 



PCT/USO 1/03923 



KDVKAAVRRLLRPKGFTQ (SEQ ID No. 33) 



5 



Consensus key 

* - single, fully conserved residue 

; - consen iuion ot siroiiu groups 

. - consen'ation of weak groups - no consensus 



Because the OR family of the GPCR superfamily is a group of related proteins 
specifically located at the ciliated surface of olfactory sensory neurons in the nasal epithehum 

10 and are involved in the initial steps of the olfactory signal transduction cascade, NOVl can be 
used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOVl satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 

15 of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 



A NOV2 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. The NOVl nucleic acid sequence (SEQ ID No.: 1) 
was further analyzed by exon linking and the resulting sequence was identified as NOV2. A 

25 NOV2 nucleic acid and its encoded polypeptide includes the sequences shown in Table 6, The 
disclosed nucleic acid (SEQ ID NO;3) is 1,050 nucleotides in length and contains an open 
reading frame (ORF) that begins with an ATG initiation codon at nucleotides 59-61 and ends 
with a TGA stop codon at nucleotides 995-997. The representative ORF encodes a 3 12 amino 
acid polypeptide (SEQ ID NO:4). Putative untranslated regions upstream and downstream of 

30 the coding sequence are underUned in SEQ ID NO: 3. 



CCCTGTACCCTCTCTCCTTCCATCCCAGCTGTGGACCATCTCTTCAGAACTCTGCA 
GCATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGATTTTC 
35 TGGCTACCCAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTACCTGG 
TGACCCTCCTGGGGAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCT 
GCACACGCCCGTGTACTTCTTCCTGGGCAACCTCTCTACCCTGGACATCTGCTACA 
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TABLE 6 
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CGCCCACCTTTGTGCCTCTGATGCTGGTCCACCTCCTGTCATCCCGGAAGACCATC 
TCCTTTGCTGTCTGTGCCATCCAGATGTGTCTGAGCCTGTCCACGGGCTCCACGGA 
GTGCCTGCTACTGGCCATCACGGCCTATGACCGCTACCTGGCCATCTGCCAGCCAC 
TCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTGCTGATGGGAGCTGC 
5 CTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCATGAGGCTGC 
CCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAGTGCTG 
AAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCA 
TCCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCATCCTGG 
CCACCATCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCCACCTGC 

1 0 TTGGCACACCTGGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTTCATGTACTTG 
AAGCCCAAGAGTAAGGAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATG 
CCATGGTCACGACCATGCTGAACCCCACCATCTACAGCCTGAGGAACAAGGAGGT 
GAAGGAGGCCGCCAGGAAGGTGTGGGGCAGGAGTCGGGCCTCCAGGTG AGGGAG 
GGCGGGGCTCTGTACAGACGCAGGTCTCAGGTTAGTAGCTGAGGCCAT (SEQ ID 

15 NO. 3) 

MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTP 
VYFFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAIT 
AYDRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVV 
20 SHFTCKILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCC 
KAFSTCLAHLAWLLFYGTIIFMYLKPKSKEAHISDEVFTVLYAMVTTMLNPTIYSLRN 
KEVKEAARKVWGRSRASR (SEQ ID NO. 4) 

The target sequence previously identified, Accession Number AL135841 was subjected 
25 to the exon linking process to confirm the sequence. PGR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. In each case, the sequence was examined, walking 
inward from the respective termini toward the coding seuqnce, until a suitable sequence that is 
either unique or highly selective was encountered, or, in the case of the reverse primer, until 
30 the stop codon was reached. Such suitable sequences were then employed as the forward and 
reverse primers in a PGR amplification based on a wide range of cDNA libraries. The 
resulting amplicon was gel purified, clone, and sequenced to high redundancy to provide the 
sequence reported as NOV2. 

The N0V2 nucleic acid, polypeptide, antibodies and other compositions of the present 
35 invention can be used to detect nasal epithelial neuronal tissue. 

The NOV2 nucleic acid sequence has homology (86% identity) with the mouse 
olfactory receptor gene cluster, ORl 7 and OR6 (OLF) (GenBank Accession No.: AJ25 1 1 55), 
as shown in Table 7. Additionally, the NOV2 polypeptide has a high degree of homology 
(approximately 82% identity) to the mouse olfactory receptor 71 (OLF) (GenBank Accession 
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No.: NP_062359), as shown in Table 8. Overall amino acid sequence identity within the 

mammalian OR family ranges from 45% to >80%. OR genes that are 80% or more identical to 

each other at the amino acid level are considered by convention to belong to the same 

subfamily. S^cDry^er and Berghard, Trends in Pharmacological Sciences . 1999, 20:413. 

5 OR proteins have seven transmembrane a-helices separated by three extracellular and 

three cytoplasmic loops, along with an extracellular amino-terminus and a cytoplasmic 

carboxy-terminus. Multiple sequence aligment suggests that the ligand-binding domain of the 

ORs is between the second and sixth transmembrane domains. Thus, NOV2 is predicted to 

have a seven transmembrane region and is similar in that region to representative olfactory 

1 0 receptor GPCRs of monkey (SEQ ID NO. 30) (GenBank Accession No. : AAF40368), mouse 

(SEQ ID NO. 3 1 ) (GenBank Accession No.; CAB55597), rat (SEQ ID NO. 32) (GenBank 

Accession No.: S2971 1), and human (SEQ ID NO. 33) (GenBank Accession No.: CAB96728), 

as shown in Table 9. 

15 TABLE 7 

N0V2 : 99 tgaaaggattt tctggctacccagccctggagcatctgctctr ccctctgtgctcagcca 158 

1 M [ I I 1 i 1 M 1 t I It I M It t M t t Mil M M M i t i II t I M I U M i I 
OLF: 6102 tgaagggattttctggctacccggccctcgagcggct actctt tcctctgtgctcagtca 6161 
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40 
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N0V2: 159 tgtacctggtgaccctcctggggaacacagccatcat ggcggtaagcgtgctagatatcc 218 

I I I I I i M { It II 11 I I ill I t { I t I 1 I I I I 1 I I 1 t i li i 1 I M It I tit ( ( 
OLF: 6162 tgtacctggtgactctgctggggaacacagccatcgTiggcggtgagcatgttggatgccc 6221 

N0V2 : 219 acctgcacacgcccgtgtacttcttcctgggcaacct ctctaccccggacat ctgctaca 278 

I) ! N It I 1 II I i II I M M M i I I M I I I t I I t I I i M I I t ! I I I I I I I I 
OLF: 6222 gcctgcacacgcccatgtactttttcctgggtaacct ttccattttggacatctgctaca 6281 

N0V2 ; 27 9 cgcccacctttgtgcctctgatgctggtccacctcctgtcatcccggaagaccatctcct 338 

I I M I I I II t f M f I f II f I I I i M 1 I I t I I 11 I I M I I I I I I M 11 I I 1 1 I I 
OLF: 6282 catctacttttgtacccctgatgctggtccacctcctgtcgtcccggaagaccat ctcct 6341 

N0V2 : 339 ttgctgt ctgtgccatccagatgtgtctgagcctgtccacgggct ccacggagtgcctgc 398 

II I I I I I 11 I I M M 1 i I I I I I [ I I I I I I I I ! j I I II t M I M I I I I I I I li { I 
OLF: 6342 ttacgggctgtgccgtccagatgtgt ctgagcctctccacgggctccaccgagtgcctgc 6401 

N0V2 : 399 tactggccatcacggccta tgaccgctacccggccatctgccaaccact caggtaccacg 4 58 

1 Mill Ml I M I II M M II M 11 II II I M M M I t M I M II I M I II M 
OLF: 6402 tgttggccgtcatggccta tgaccgctacttggccatt tgccagccact caggtaccccg 64 61 

N0V2 : 459 cgctcatgagccaccggct crgcgtgctgctgatgggagctacctgggt cctctgcctcc 518 

M i M 1 : M 1! II I It t i M 11 II I II II i II M ' 1 M II I! I t M M M 1 
OLF: 6462 tgctcatgagccacaggctctigcctgatgctggcaggagcctcctgggtgctctgcctct 6521 
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N0V2: 519 tcaagtcggtgactgagatggtca'tctccatgaggctgcccttctgtggccaccacgtgg 578 

M M 1 M lit i I I I I I 1 N M t ) M I i f M M M I I M M I j ! j M (1 I M M 
OLt : 6522 tcaagt cagtggcagagacggtcatcgccatgaggctgcccttctgcggccaccacgtga 6581 

NOV2 : 579 tcagtcact tcacctgcaagat cctggcagtgctgaagctggcatgcggcaacacarcga 635 

MM M i M M M M i I ! M M M I M M M I M M ! I M M M M " ! t ! 
OLF: 6582 tcagacacttcacctgtgagatcctggctgtgctgaagctgacctgtggrgacacctcag 6641 

NCV2: 639 t cagcgaagacttcctgctggcgggctccatcctgctgctgcctgtacccctggcattca 698 

M M M i 1 M M M M M I Ml M M M j Ml MM! i M t M M I Ml 
OLF: 6642 t cagcgatgccttcctgctggtgggggccatcctcctgttgcctatacccctgaccctca 6701 

N0V2 : 699 tctgcctgtcctact tgctcatcctggccaccatcctgagggtgccctcggccgccaggt 758 

M M M M M M M MM M M M I M M M M ! M 1 M 1 M 1 M M I M M M 
OLF: 6702 tctgcctgtcctacatgctgatcctggccaccat cctgagggtgccct cagccaccgggc 6761 

NOV2 : 59 gccgcaaagcct tctccacctgcttggcacacctggctgtagtgctgcttttctacggca S18 

M 1 M M M M M M M M M i I M M M M M M M I M M I.M : M M i Ml 
OLF: 6762 gcagcaaagcct tct ccacctgctcggcacacct ggctgttgtcctgcttttctaragca 6821 

N0V2 : 819 ccatcatcttcatgt acttaaagcccaagagtaaggaagcccacatct ctgatgaggtct 875 

I I M M M M M I M 1 t M I M M M M M M I M i M M M I M M M M 
OLF: 6822 ctatcatcttcatgtacatgaaacccaagagcaaggaagcccggatctcagaccaggtct 6881 

NOV2 : 879 tcacagt cctctatgccatggtcacgaccatgctgaaccccaccatctacagcctaagga 938 

i M M M M M I M MM M M M M M M M M I M M M M M M M M 
OLF: 6882 ttacagtcctctacgctgtggtgacccccatgct gaaccccattatct acagcctgagga 6941 

N0V2 : 939 acaaggaggtgaaggaggccgccaggaaggtgtggggcaggagtcgggcctccagatigag 998 

M 1 M M M M M M I M M M M M i M M M [ I M M M M M 1 M M 
OLF: 6942 acaaggaggtgaaggaagcggccaggaaagcttggggcagcagatgggcctgtaggtgag 7001 

NOV2: 999 ggagggcggggctctg 1014 (SEQ ID No. 3} 

! M M M M M M M 
OLF: 7002 ggagggcagggct ctg 7017 (SEQ ID No. 28) 

TABLE 8 

N0V2: 1 MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTPVY 60 

MEP NRT VSEF LKGFSGYPALE LLFPLCS MYLVTLLGNTAI+AVS+LD LHTP+Y 
OLF: 1 MEPSNRTAVSEFVLKGFSGYPALERLLFPLCSVMYLVTLLGNTAIVAVSMLDARLKTPMY 60 

N0V2: 61 FFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY 120 

FFLGNLS LDICYT TFVPLMLVHLLSSRKTISF CA+QMCLSLSTGSTECLLLA+ AY 
OLF: 61 FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSLSTGSTECLLLAVMAY 120 

55 NOV2:121 DRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVVSHFTCK 180 
DRYLAICQPLRY VLMSHRLC+4-L GA+WVLCL KSV E VI+MRLPFCGHHV+ HFTC4 
OLF: 121 DRYLAICQPLRYPVLMSHRLCLMLAGASWVLCLFKSVAETVIAMRLPFCGHHVIRHFTCE 180 

NOV2 : 181 ILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCCKAFST 240 
60 ILAVLKL CG-f-TSVS+ FLL G + ILLLP+PL ICLSY + LILATILRVPSA fC^.FST 

OLF: 181 ILAVLKLTCGDTSVSDAFLLVGAILLLPIPLTLICLSYMLILATILRVPSATGRSKAFST 240 

N0V2: 241 CLAHLAVVLLFYGTIIFMYLKPKSKEAHISDEVFTVLYAMVTTMLNPTIYSLRNKEVKEA 300 
C AHLAVVLLFY TIIFMY+KPKSKEA ISD+VFTVLYA+VT MLNP I YSLRNKEVKEA 
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OLF: 241 CSAHLAVVLLFYSTI I FMYMKPKSKEARISDQVFTVLYAVVTPMLNPI lYSLRNKEVKEA 300 



N0V2: 301 ARKVWGRSRASR 312 (SEQ ID No, 4) 
ARK WG A R 
5 OLF: 301 ARKAWGSRWACR 312 {SEQ ID No. 29) 

Where denotes similarity 



TABLE 9 



10 



15 



20 



N0V2 

macaca_OLF 
Mouse_OLF 
Rat_OLF 
Human OLF 



N0V2 

macaca_OLF 
Mouse_OLF 
Rat_OLF 
Human OLF 



MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTPVY 

MEPSNRTAVSEFVLKGFSGYPALERLLFPLCSVMYLVTLLGNTAIVAVSMLDARLHTPMY 

LLLGLSGYPKTEILYFVIVLVMYLVIHTGNGVLIIASIFDSHLHTPMY 

MGFVLLRL3AHPELEKTFFVLILLMYLVXLLGNGVLILVTILDSRLHTPMY 



FFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY 

FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSLSTGSTECLLLAVMAY 
FFLGNLSFLDICYTTSSVPSTLVSLISKKRNISFSGCTVQMFVGFAMGSTECLLLGMMAF. 
FFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAF 
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N0V2 

macaca_OLF 
Mouse_OLF 
Rat_OLF 
Human OLF 



DRYLAIC /PLRYHVLXSHRLC . L_.MG;-.-\WVLCLLKSVTEMV ; 

— paic:.plryrv:-kn;]rlc.l:.vg.-./.wvlcllksvtetv: 
drylaic,.plrypv-.i-:s:;rlc:.M-^ag.-.-wvlclfksvaetv.. 

DRYVAZC::?LRYSV::-:S-:EVY . S! :AS. ..;WFSGGINSVVQTS- 
DRYVAIC•:?LRYSV-MSL:AAY^ :Pi.AA. /WAIGGAASVVHTS, 



■;L?rcGH:iv:R^ 

.LPFCGN VlNl- 
.LFFCGDiV. N:: 



30 



35 



40 



N0V2 

macaca_OLF 
Mouse__OLF 
Rat_OLF 
Human OLF 



NOV2 

macaca_OLF 
Mouse_OLF 
Rat_OLF 
Human OLF 



.lavlkl.\cg::tsvsedfllags :l..lp . p:.altc-Sy_/.i:.atilr."psaarcckafst 

.LAVLKL7CG:.TS VSEVF_.LVGS-L_.LP F_.AriC:.SY-.:.XLATILR'. PSAAGCRKAFST 
:LAVLKL':'CG:TS-^SDAF^LVGA_L_.LP,,P_,T:.IC-.SYi-:..I_.ATILR. PSATGRSKAF3T 
;LAVLKLP.CAriS^NIVTKVISNLAL'LVLP:.L:.IF: SY -'l.IVYTILR- .NSASGRRrCAFST 

.LAVLKL.-:CA;-is:Nvisi ;evtn li'LG p .xris i 'SY /Ti : ttilr: psaegrkkvfst 



* -k * * -i 



CLAHL/:VV^_.FYGT. IFMYLKPKS/:- AHISD.-. VVT 1.YA: VTTE^.LNPTI YSLRN 



CSAHL-VV^_.FYS1 
CSAHL.-.VV,::-FYS: 
CS AHL7VV :FYG1 
CSAHL-:'VV_ VFYG': 



.FTYMKPKS 
. FMYMKPKS 
.SMYAKPKS 
"FMYGKFKS 



AHISD:- . LT 

ARISD, . :*T 

LTGKDKFQTSD. . iS 

smgadkedlsd;:.-: p 



■_YA: IVTPNIL 

\/iA "VrPMLNPIIYSLRN 
,1 YG "VT?r-::LNPIIYSLRN 
: YG . VrPMLNPIIYSLRN 



45 



50 



55 



N0V2 KEVKEAARKVWGRSRASR (SEQ ID No. 4) 

macaca_OLF (SEQ ID No. 30) 

Mouse_OLF KEVKEAARKAWGSRWACR (SEQ ID No. 31) 

Rat_OLF KDVKAAVKYILKQKYIP- (SEQ ID No. 32) 

Human OLF KDVKAAVRRLLRPKGFTQ (SEQ ID No. 33) 



Consensus key 

* - single, fully conserved residue 

: ' coiiscrvaikm ol siron^ i:rt»iip> 

. - conservation of weak groups - no consensus 

The OR family of the GPCR superfamily is involved in the initial steps of the olfactory 
signal transduction cascade. Therefore, the NOV2 nucleic acid, polypeptide, antibodies and 
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Other compositions of the present invention can be used to detect nasal epitheUal neuronal 

tissue. 

Based on this relatedness to other known members of the OR family of the GPCR 
superfamily, NOV2 can be used to provide new diagnostic and/or therapeutic compositions 
5 useful in the treatment of disorders associated with alterations in the expression of members of 
OR family-like proteins. Moreover, nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are also useful in the treatment of a variety of diseases 
and pathologies, including but not limited to, those involving neurogenesis, cancer, and wound 
healing. 

10 Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOV2. PSORT analysis predicts that NOV2 is localized to the 
plasma membrane. Likewise, Signal? analysis indicates that there is most likely a cleavage 
site between positions 47 and 48. Additionally, the following possible SNPs were identified: 
82:T->G(11) 
15 125218920(0, phred 40 

12521 8923 (i), phred 42 
1 2521 93 76(i), phred 40 
125219632(i), phred 33 
125219739(iX phred 33 
20 125586244(i), phred 29 

1255861 86(i), phred 34 
1255861100), phred 35 
I26544369(i), phred 45 
125588716(i), phred 33 
25 125219986(1), phred 37 



91:C->T(11) 
1252189200), phred 37 
1252189230), phred 33 
30 1252193760), phred 37 

1252196320), phred 22 
1252197390), phred 37 
1255862440), phred 32 
1255861860), phred 25 
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125586110(0, phred37 

126544369(0, phred 37 

125588716(0, phred 33 

125219986(0, phred 37 

5 

150: C->G(10) 

1252189200), phred 45 

125218923(0, phred 51 

125219376(0, phred 38 
10 125219632(0, phred 41 

125219739(0, phred 51 

125586244(0, phred 40 

125586186(i), phred 45 

1255861 10(0, phred 45 
1 5 1 26544369(i), phred 40 

125588716(0, phred 45 

157:G->A(2) 
125219739(0, phred 45 
20 125586 186(0, phred 45 

246: G->C(10) 

125218920(0, phred 40 

12521 8923(i), phred 45 
25 125219376(0, phred 42 

125219632(0, phred 21 

125219739(0, phred 45 

125586244(i), phred 38 

125586186(0, phred 32 
30 125586110(0, phred 36 

126544369(0, phred 45 

125588716(0, phred 45 

296: G->A(10) 
35 125218920(0, phred 39 
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1252189230), phred 36 
125219376(0, phred 36 
125219632(0, phred 36 
125219739(0, phred 49 
125586244(0, phred 36 
125586186(0, phred 36 
1255861 10(0, phred 39 
126544369(0, phred 36 
125588716(0, phred 36 



406: A->G(2) 
125586198(0, phred 38 
125219755(0, phred 29 

15 450:C->T(8) 

125218920(0, phred 27 
125218923(0, phred 24 
125219376(0. phred 22 
125219739(0, phred 29 

20 125586244(0, phred 30 

125586186(0, phred 19 
126544369(0, phred 28 
125530948(0, phred 27 

25 562: A->G(5) 

125531346(0, phred 29 
125530963(0, phred 29 
12553 1302(0, phred 49 
125530948(0, phred 31 

30 125531257(0, phred 24 

662: C->T(6) 
125531346(0, phred 36 
125530963(0, phred 41 
35 125531302(0, phred 37 
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125530948(0, phred 40 

1255312570), phred 40 

126652213(0, phred 37 

5 664: A->G(6) 

125531346(0, phred 45 
125530963(0, phred 41 
125531302(0, phred 45 
125530948(0, phred 45 
10 125531257(0, phred 44 

126652213(0, phred 45 

667: A->T(6) 
125531346(0, phred 37 
15 125530963(0, phred 45 

125531302(0, phred 45 
125530948(0, phred 40 
125531257(0, phred 45 
126652213(0, phred 45 

20 

671: A->G(7) 
125531283(0, phred 38 
126652328(0, phred 45 
126652243(i), phred 37 
25 12553 1218(0, phred 45 

125531233(0, phred 51 
125531199(0, phred 45 
12553 1268(0, phred 39 

30 679: G->A(6) 

125531346(0, phred 45 

125530963(0, phred 45 

12553 1302(0, phred 45 

125530948(0, phred 45 
35 125531257(0, phred 45 
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126652213(i), phred 37 



PCTAJSOl/03923 



776; C->T(6) 
12553 1346(i), phred 41 
5 125531302(i), phred 41 

1255309480), phred 45 
126652243(0, phred 36 
125531257(i), phred 45 
126652213(0, phred 45 

10 

820: C->A(4) 
125531346(0, phred 37 
125530948(i), phred 40 
125531257(0, phred 41 
15 126652213(0, phred 45 

NOV3 

A N0V3 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

20 receptor (GPCR) superfamily of proteins. A NOV3 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 10. The disclosed nucleic acid (SEQ ID NO.: 5) is 
1,050 nucleotides in length and contains an open reading frame (ORF) that begins with an 
ATG initiation codon at nucleotides 59-61 and ends with a TAA stop codon at nucleotides 
995-997. The representative ORF encodes a 312 amino acid polypeptide similar in sequence 

25 to SEQ ID NO.: 4. Putative untranslated regions upstream and downstream of the coding 
sequence are underlined in SEQ ID NO: 5. 

TABLE 10 

30 CCCTGTACCCTCTCTCCTTCCATCCCAGCTGTGGACCATCTCTTCAGAACTC 
TGCAGC ATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGAT 
TTTCTGGCTACCCAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTAC 
CTGGTGACCCTCCTGGGGAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCC 
ACCTGCACACGCCCGTGTACTTCTTCCTGGGCAACCTCTCTACCCTGGACATCTGC 

35 TACACGCCCACCTTTGTGCCTCTGATGCTGGTCCACCTCCTGTCATCCCGGAAGAC 
CATCTCCTTTGCTGTCTGTGCCATCCAGATGTGTCTGAGCCTGTCCACGGGCTCCA 
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CGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCTACCTGGCCATCTGCCA 
GCCACTCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTGCTGATGGGA 
GCTGCCTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCATGAG 
GCTGCCCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAG 
5 TGCTGAAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGG 
CTCCATCCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCAT 
CCTGGCCACCATCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCC 
ACCTGCTTGGCACACCTGGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTTCAT 
GTACTTGAAGCCCAAGAGTAAGGAAGCCCACATCTCTGATGAGGTCTTCACAGTC 
1 0 CTCTATGCCATGGTCACGACCATGCTGAACCCCACCATCTACAGCCTGAGGAACA 
AGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGGGCAGGAGTCGGGCCTCCAGGT 
G AGGGAGGGCGGGGCTCTGTACAGACGCAGGTCTCAGGTTAGTAGCTGAGGCCAT 
(SEQ ID NO.: 5) 



1 5 MEPL^fRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMA VS VLDIHLHTP 
VYFFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAIT 
AYDRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVV 
SHFTCKILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCC 
KAFSTCLAHLAVVLLFYGTIIFMYLKPKSKEAHISDEVFTVLYAMVTTMLNPTIYSLRN 

20 KEVKEAARKVWGRSRASR (SEQ ID NO.: 4) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

25 NOV3 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The N0V3 nucleic acid sequence has a high degree of homology (93% identity) with 
the monkey {Macaca Sylvanus) olfactory receptor gene (GenBank Accession No.: AFl 79792), 
as is shown in Table 1 1 . Overall amino acid sequence identity within the mammalian OR 

30 family ranges from 45% to >80%. OR genes that are 80% or more identical to each other at the 
amino acid level are considered by convention to belong to the same subfamily See Dryer and 
Berghard, Trends in Pharmacological Sciences . 1999, 20:413. 

OR proteins have seven transmembrane a-helices separated by three extracellular and 
three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 

35 terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 
between the second and sixth transmembrane domains. 



TABLE 11 
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4 31 gccatctgccagccactcaggtaccacgtgctcatgagccaccggctctgcgtgctgctg 4 90 

I I I I i i I 1 I 1 1 I i I i 11 i I M I i I I M I I I I I i I I I M M I I I 1 11 I I I I I M 1 I I I 
4 gccatctgccagccactcaggtaccgcgtgctcatgaaccaccggctctgtgtgctgctg 63 



10 



15 



20 



25 



30 



35 



N0V3 
OLF 

N0V3 
OLF 

N0V3 
OLF 

NOV 3 
OLF 

NOV 3 
OLF 

N0V3 
OLF 



NOV 3 
ID NO. 



40 OLF : 
ID No, 



: 4 91 atgggagctgcctgggtcctctgcctcctcaagtcggtgactgagatggtcatctccatg 550 
I 1 I I 11 I M I I t I M I 1 1 I I I I I I 11 I I I i 1 } 1 I I 1 1 1 i ! M I I 1 MM! MM! 
64 gtgggagctgcctgggtcctctgcctcctcaagtcggtgactgagacagtcattgccatg 12 3 

: 551 aggctgcccttctgtggccaccacgtggtcagtcacttcacctgcaagatcctggcagtg 610 
M II M M M M M M M I M M M M M M M M i II M M ! M M M II 1 11 1 Ml 
124 aggctgcccttctgtggccaccacgtggtcagtcacttcacctgcgagatcctggcggtg 18 3 

: 611 ctgaagctggcatgcggcaacacgtcggtcagcgaagacttcctgctggcgggctccatc 670 
M I It M M I II M I Mill II I II II It 11 I 1 II II It I 11 1 II I 11 I t t I I 
18 4 ctgaagctgacgtgcggtaacacatcggtcagcgaggtcttcctgctggtgggctccatc 24 3 

: 671 ctgctgctgcctgtacccctggcattcatctgcctgtcctacttgctcatcctggccacc 730 

I M 1 II II II M M M M I M I M M II 1 II M I II i i ! t I I M t I M M M M M M 

24 4 ctgctgctgcctgtgcccctggcattcatttgcctgtcctacttgctcatcctggccacc 303 

: 731 atcctgagggtgccctcggccgccaggtgctgcaaagccttctccacctgcttggcacac 790 
M I II I M II M I M 11 M II Mill M 11 II M M M 11 M M II 1 1 1 I M I 
304 atcctgagggtgccctcagctgctgggtgccgcaaagccttctccacctgctcagcacac 363 

: 791 ctggctgtagtgctgcttttctacggcaccatcatcttcatgtacttgaagcccaagagt 850 

II M I 1 M t t I 11 II M M I 1 M II I 11 II I II I It M It 1 I M t II M I I I M I 

364 ctggctgtggtgctgcttttctacagcaccatcatcttcacgtacatgaagcccaagagc 423 

: 851 aaggaagcccacatctctgatgaggtcttcacagtcct ctatgccatggtcac 903 {SEQ 
5) 

II It t M I I I II I II I I M I I I It I 1 II 1 M it II M II M I II M I M t M 

424 aaggaagcccacatctctgatgaggtcttcacagtcctctacgccatggtcac 476 (SEQ 
34) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
45 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, in one 
embodiment, the NOV3 nucleic acid, polypeptide, antibodies and other compositions of the 
present invention can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
50 superfamily, NOV3 satisfies a need in the art by providing new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
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of diseases and pathologies, including by way of nonlimiting example, those involving 

neurogenesis, cancer and wound healing, 

cDNA was derived from various human samples representing multiple tissue types, 

normal and diseases states, physiological states, and developmental states from different 

5 donors. Samples were obtained as whole tissue, cell lines, primary cells, or tissue cultured 

primary cells and cell lines. Cells and cell lines may have been treated with biological or 

chemical agents that regulate gene expression, for example, growth factors, chemokines, 

steroids, etc. The cDNA thus derived was then sequenced using CuraGen's proprietary 

SeqCalling™ technology. Sequence traces were evaluated manually and edited for corrections 

10 if appropriate. cDNA sequences from all samples were assembled with themselves and with 
public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling'^''* 
database of SeqCalling™ assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived from one or more human sample(s). Fragments and ESTs were included as 
components for an assembly when the extent of identity with another component of the 

15 assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 
such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

The cDNA coding for the sequence was cloned by polymerase chain reaction (PGR) 
using the following primers: AGCTGTGGACCATCTCTTCAGAACTCT (SEQ ID NO:79) 
and CTCACCTGGAGGCCCGACTC (SEQ ID NO:80) on the following pools of human 

20 cDNAs: Pool 1 - Adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Poo]2 - Cancer tissue pool and Pool 3 - 

25 Developmental pool. 

Primers were designed based on in silica predictions for the full length or part (one or 
more exons) of the DNA/protein sequence of the invention or by translated homology of the 
predicted exons to closely related human sequences or to sequences from other species. 
Usually multiple clones were sequenced to derive the sequence which was then assembled 

30 similar to the SeqCalling*^^* process. In addition, sequence traces were evaluated manually and 
edited for corrections if appropriate. 
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Variant sequences are also included in this application. A variant sequence can include 

a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 

"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA, A 

SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

5 nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 

a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 

nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which one 

allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

within genes may result in an alteration of the amino acid encoded by the gene at the position 

10 of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 

15 type expression regulation, intensity of expression, stability of transcribed message. 

The DNA sequence and protein sequence for a novel olfactory receptor-like gene or 
one of its splice forms was obtained solely by exon linking and is reported here as CuraGen 
Acc, No. sggc_draft_ba521115_20000804_dal- 

The OR disclosed in this invention maps to chromosome 9. It is expressed in at least 

20 the following tissues: brain, neuroepithelium, nervous, olfactory cilia, male reproductive 
system. The following consensus position(s) (Cons. Pos.) of the nucleotide sequence have 
been identified as SNPs. Depth represents the numberof clones covering the region of the 
SNP. The Putative Allele Frequency (Putative Allele Freq.) is the fration of these clones 
containing the SNP. A dash, when shown, means that a base is not present. The sign 

25 means "is changed to", 

Cons.Pos,: 71 Depth: 97 Change: C > G 
Putative Allele Freq.: 0.113 

Cons.Pos,: 278 Depth: 102 Change: G > A 
30 Putative Allele Freq.: 0.020 

Cons.Pos.: 336 Depth: 101 Change: T>C 
Putative Allele Freq.: 0.020 

35 Cons.Pos.: 395 Depth: 100 Change: G>- 

Putative Allele Freq.: 0.040 
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10 



25 



40 



Cons.Pos,: 399 Depth: 100 Change: G>- 
Putative Allele Freq,: 0.020 

Cons.Pos-: 400 Depth: 100 Change: G > - 
Putative Allele Freq.: 0.020 

Cons.Pos.: 407 Depth: 101 Change: C>- 
Putative Allele Freq.: 0.020 

Cons.Pos.: 414 Depth: 106 Change: G>- 
Putative Allele Freq,: 0.028 



Cons.Pos.: 437 Depth: 1 16 Change: T > - 
15 Putative Allele Freq.: 0.017 

Cons.Pos.: 461 Depth: 137 Change: C >T 
Putative Allele Freq.: 0.022 

20 Cons.Pos.: 471 Depth: 139 Change: T > - 

Putative Allele Freq.: 0.014 

Cons.Pos.: 491 Depth: 155 Change: C>T 
Putative Allele Freq.: 0.013 



Cons.Pos.: 500 Depth: 162 Change: G> A 
Putative Allele Freq.: 0.012 



Cons.Pos.: 519 Depth: 166 Change: A > G 
30 Putative Allele Freq.: 0.012 

Cons.Pos.: 539 Depth: 167 Change: G>- 
Putative Allele Freq. : 0.0 1 2 

35 Cons.Pos.: 549 Depth: 163 Change: T > - 

Putative Allele Freq.: 0.037 

Cons.Pos.: 556 Depth: 160 Change: G>- 
Putative Allele Freq.: 0,013 



Cons.Pos.: 563 Depth: 155 Change: G > 
Putative Allele Freq.: 0.026 



Cons.Pos.: 570 Depth: 154 Change: G > - 
45 Putative Allele Freq.: 0.013 

Cons.Pos.: 617 Depth: 135 Change: C > T 
Putative Allele Freq,: 0.237 
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10 



Cons.Pos.: 658 Depth: 109 Change: A >G 
Putative Allele Freq.: 0.018 

Cons.Pos.: 659 Depth: 109 Change: G>C 
Putative Allele Freq.: 0.018 

Cons.Pos.: 843 Depth: 105 Change: G> A 
Putative Allele Freq.: 0.381 



A NOV3 OR is expressed in at least the following tissues: brain, neuroepithelium, 
nervous, olfactory cilia, and male reproductive system, 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in NOV3. PSORT analysis predicts that NOV3 is likely localized in 
1 5 the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
microbody (peroxisome). Likewise, SignalP analysis indicates that there is most likely a 
cleavage site between positions 47 and 48. 

NOV4 

20 A NOV4 sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A N0V4 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 12. The disclosed nucleic acid (SEQ ID NO: 6) is 
1,03 1 nucleotides in length and contains an open reading frame (ORF) that begins with an 

25 ATG initiation codon at nucleotides 22-24 and ends with a TAA stop codon at nucleotides 
979-981, The representative ORF encodes a 319 amino acid polypeptide (SEQ ID NO: 7). 
Putative untranslated regions upstream and downstream of the coding sequence are underlined 
in SEQ ID NO: 6. 
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TGATGGCAGAGGGGATATCAC ATGGAAAAAGCCAATGAGACCTCCCCTGTGATG 
GGGTTCGTTCTCCTGAGGCTCTCTGCCCACCCAGAGCTGGAAAAGACATTCTTCGT 
GCTCATCCTGCTGATGTACCTCGTGATCCTGCTGGGCAATGGGGTCCTCATCCTGG 
5 TGACCATCCTTGACTCCCGCCTGCACACGCCCATGTACTTCTTCCTAGGGAACCTC 
TCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCCCACTGGTCCTGGACAGCTTT 
TTGACTCCCCAGGAAACCATCTCCTTCTCAGCCTGTGCTGTGCAGATGGCACTCTC 
CTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATCGCT 
ATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTAC 

1 0 ATGCCCATGGCTGCC AGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTAC ACAC 
ATCCTTGGCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCT 
GTGAGATTCTGGCTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATC 
AGCATGGAGGTGACGAATGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTT 
CTCCTATGTCTTCATCATCACCACCATCCTGAGGATCCCCTCAGCTGAGGGGAGGA 

1 5 AAAAGGTCTTCTCCACCTGCTCTGCCCACCTCACCGTGGTGATCGTCTTCTACGGG 
ACCTTATTCTTCATGTATGGGAAGCCTAAGTCTAAGGACTCCATGGGAGCAGACA. 
AAGAGGATCTTTCAGACAAACTCATCCCCCTTTTCTATGGGGTGGTGACCCCGATG 
CTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGGCTGCTGTGAGGA 
GACTGCTGAGACCAAAAGGCTTCACTCAGTGA TGGTGGAAGGGTCCTCTGTGATT 

20 GTCACCCACATGGAAGTAAGGAATCAC (SEQ ID NO.: 6) 



MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSR 
LHTPMYFFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECL 
LLSMMAFDRYVAICNPLRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCG 
25 DNVINHFTCEILAVLKLACADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEG 
RKKVFSTCSAHLTVVIVFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPM 
LNPIIYSLRNKDVKAAVRRLLRPKGFTQ (SEQ ID NO.: 7) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
30 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV4 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. A NOV4 nucleic acid was identified on 
human chromosome 1 . 

35 The N0V4 nucleic acid sequence is homologous to (100 % identity) to a human 

genomic clone corresponding to chromosome 9pl3.1- 13.3 (CHR9) (GenBank Accession No.: 
ALl 35841), as is shown in Table 13. Also, the N0V4 polypeptide has homology 
(approximately 88 % identity) to the human olfactory receptor, family 2, subfamily S, member 
2 (OLF) (GenBank Accession No.: CAB96728), as is shown in Table 14. Overall amino acid 

40 sequence identity within the mammalian OR family ranges from 45% to >80%. OR genes that 
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are 80% or more identical to each other at the amino acid level are considered by convention 

to belong to the same subfamily. See Dryer and Berghard, Trends in Pharmacological 

Sciences , 1999, 20:413. OR proteins have seven transmembrane a-helices separated by three 

extracellular and three cytoplasmic loops, with an extracellular amino -terminus and a 

5 cytoplasmic carboxy-terminus. Multiple sequence aligment suggests that the ligand-binding 

domain of the ORs is between the second and sixth transmembrane domains. Thus, N0V4 is 

predicted to have a seven transmembrane region and is similar in that region to representative 

olfactory receptor GPCRs of human (SEQ ID NO. 37) (GenBank Accession No.: CAB96728), 

rat (SEQ ID NO, 38) (GenBank Accession No.: AAC64588), and mouse (SEQ ID NO. 39) 

10 (GenBank Accession No.: CAB96I47), as shown in Table 15. 



TABLE 13 



N0V4 : 1 tgatggcagaggggatatcacatggaaaaagccaatgagacctcccctgta=:-gggg-- c 60 

15 I I I M I I M M i I M 1 I I I I t I 1 M I 1 I t M I I It j I I I I I I I I I I I i 1 U . 1 I M I : ■ I 

CHR9 : 82121 tgatggcagaggggatatcacatggaaaaagccaatgagacctcccctgtgatiggggTir c 
82662 

20 NOV4 : 61 gttctcctgaggctct ctgcccacccagagctggaaaagacatt ctrcgtgcrcatccr g 120 
M N I t } M } 1 I 11 ) } I ) M I I I { I t 1 I I i 1 I I I 1 I I 1 I I N M ! I N I ) I M I I I M : ! 
CHR9 : 82 661 gttctcctgaggct ct ctgcccacccagagctggaaaagacattcrtcgtgctcatcccg 
82602 



25 



30 



NOV4 : 121 ctgatgtacctcgtgatcctgctgggcaatggggtcctcatcctagngaccatccttaac 180 

M I M i I (1 ; M 1 I 11 M M M M t M 11 t I j i M i I t N M 1 M ( M ( 11 M I { M ! : ! 
CHR9 : 82601 ctgatgtacctcgtgaccctgctgggcaatggggtcctcatcctggtgaccatccttgac 
82542 



tsiOV4 : 181 tcccgcctgcacacgcccatgtacttcttcctagggaacctctccttcctggacatc- 240 

M 1 i 1 I I 1 I 11 I 1 M i M 1 I I I I I I I I M I I M I I 11 I M M M i 1 I M M i I i M i i : i 
CHR9 : 825 41 tcccgcctgcacacgcccatgtacttcttcctagggaacctctcct tcctggacatcr gc 
35 82482 

N0V4 : 241 ttcactacctcctcagt cccactggtcctggacagct ttttgactccccaggaaaccaz c 300 
I I ] } j I I M i i i 1! 1 i I M I i I I M I 11 1 I I I I I I I II I I M I I I I M I I i i I I 1 I i : ; 
40 CHR9: 82481 ttcactacctcctcagncccactggtcctggacagct t tttgactccccaggaaacca- c 
82422 

N0V4 : 301 tcct tctcagcctgtgctgrgcagatggcactctcctttgccatggcaggaacagagr gr 360 
45 i M II 11 M 1 M II M M II M M M M M II N ! I II II M M I ; 11 M ; ! : M !1 :■ i 

CHR9 : 82421 tcct tctcagcctgtgct gtgcagat ggcactctcct ttgccatggcaggaacagagr gc 
82362 

50 N0V4 : 361 ttgctcctgagcatgatggcatttaatcgctatgtggccatctgcaacccccrtaggra - 420 
I I II II M I M I II I M I M I I I M ! 11 II I M I M I M { I 11 I M M M ; i I I M i I - ; 
CHR9 : 82361 ttgctcctgagcatgatggcatttgatcgctatgtggccatctgcaaccccct tagg* ao 
82302 
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N0V4 : 421 tccgtgatcatgagcaaggctgcctacatgcccatggctgccagctcct gggctattggt 
) I I M I It 1 I I t ) N I M t 1 ) I I M I 1 1 I I I M M I 1 i I I 1 t ) I I M I ) i M : 1 I 1) I 1 I 
CHR9: 82301 tccgtgatcatgagcaaggctgcctacatgcccatggctgccagctcct gggctattggt 
82242 



480 



N0V4 : 481 ggtgct gctt ccgtggtacacacatccttggcaattcagctgcccttctgtcaagacaat 

10 M I t I f I j ] i I I I I I I I I I M M i { I I 1 i I I I j I I I 1 I 1 M f M i I I t I I I i 1 I I I t M I 

CHR9: 82241 ggtgctgct t ccgtggtacacacatccttggcaattcagctgcccttctgtggagacaat 
82182 



540 



15 N0V4 : 541 gtcatcaaccact tcacctgtgagattctggctgttctaaagttggcctgtgctgacatt 
M M M M M 1) M } M t I I } ) 1) M M M 1) t M I ] I f M M M i I M } j I : I M M I I 
CHR9: 82181 gtcatcaaccacttcacctgtgagattctggctgttctaaagttggcctgtgctgacatt 
82122 



600 



20 



25 



N0V4 : 601 tccat caatgtgatcagca tggaggtgacgaatgtgatcttcctaggagtcccggt tctg 660 

I I I I f 1 I I I I I I I I j I I I I [ I i I M M I I I I I I 1 i If j t I I M I I I t f I I I i . I I N ! I I 
CHR9: 82121 tccatcaatgtgatcagcatggaggtgacgaatgtgatct tcctaggagtcccggttctg 
82062 



30 



N0V4 : 661 ttcatctctttctcctatgtcttcatcatcaccaccatcctaaggatcccc-ccagcrgag 
{ i i i I I N 1 i M t I I I I 1 I I 1 M M M ! 11 M i i I I I M 1 t I I ( M i f I I I I ; 1 1 11 I M 
CHR9 : 820 61 ttca tctctttctcctatgtctt catcat caccaccatcctgaggatcccctcagctgag 
82002 



72C 



35 



N0V4 : 721 gggaggaaaaaggtcttctccacctgctctgcccacctcaccgtggtgatcatict tctac 
i M 1 t I ] M 1 I I I t M M I I t 1 ) I M ) M ) 1 I t 1 1) I M i t I I 1 M M ) I n i 1) 11 1 1) 
CHR9 : 82001 gggaggaaaaaggtcttctccacct gctctgcccacctcaccgtggtgatcgtcttct ac 
81942 



780 



N0V4 : 781 gggacct tattct tcatgtatgggaagcctaagtctaaggactccatgggagcagacaaa 840 
40 I i 1 { j M 1 11 M I 1 I I M II 1 I M It 1 II ! M 1 II I 1 I I II M M II M 1 I I ! I f I II ! I 

CHR9 : 81941 gggacct tat tct teat gtatggaaagcctaagtctaaggactccatgggagcagacaaa 
81882 



45 



NOV4 : 841 gaggatctttcagacaaacrcatcccccttttctatggggtggtgaccccgatgctcaac 900 

I M II 11 M { M i I I I i I 1 1 I ( I M M 1 { It { 1 I 11 1 i 1 I M 1 I 1 1 M 11 M M i 1 M I 1 
CHR9 : 81881 gaggatct ttcagacaaac teat cccccttt tct atggggtggtgaccccgatgctcaac 
81822 



50 



55 



N0V4 ; 901 cccatcat ctatagcctgaggaacaaggatgtgaaggctgctgtgaggagactgctgaga 960 

1 I I 1 I ) I I 1 ! I 11 M t t I I I M N I f It I I I M t I I 1 I t 1 I I II I 1 M I } It i I II M M 
CHR9: 81821 cccatcatctatagcctgaggaacaaggatgtgaaggctgctgtgaggagactgctgaga 
81762 



60 



N0V4 : 961 ccaaaaggcttcactcagtga tggtggaagggtcctctgtgat tgtcacccacatggaag 
1020 

II I M I I I I I M I I I I I ! 11 II ! I f j I I I j II I I M I I 11 t 1 t I I I I II t t M I I M I i i 
CHR9 : 81761 ccaaaaggcttcactcagtga tggtggaagggtcctctgtgat tgtcacccacatggaag 
81702 



N0V4: 1021 taaggaatcac 1031 (SEQ ID NO. 6) 
65 i 1 i 1 1 M 1 M I 

CHR9: 81701 taaggaatcac 81691 (SEQ ID NO. 35) 
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10 



15 



20 



25 



NOV 4 
OLF: 
NOV 4 
OLF: 
NOV 4 
OLF: 
NOV 4 
OLF: 
N0V4 
OLF: 
NOV 4 
OLF: 



TABLE 14 

•11 MGFVLLRLSAHPELEKTFFXXXXXXXXXXXXXXXXXXXXXXXDSRLHTFMYFFLGNLSFL 7 0 
MGFVLLRLSAHPELEKTFF DSRLHTPI-r^FFLGNLSFL 
1 MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPVYFFLGNLSFL 60 

•71 DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFA:-4A.GTECLLLSMr-lAFDRYVAICNP 130 
DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFA.MAGTECLLLSMMAFDRYVAICNP 
61 DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAr^GTECLLLS^4I^lA.FDRYVAICNP 12 0 

•131 LRYSVIMSKAAYMPMXXXXXXXXXXXXVVHTSLAIQLPFCGDMVINHFTCEILAVLKLAC 190 
LRYSVIMSKAAYMPM VVHTSLAIQLPFCGDKVINHFTCEILAVLKLAC 
121 LRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCGDHVINHFTCEILAVLKLAC 180 

•191 ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTVVI 250 
ADiSINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVcSTCSAHLTVVI 
181 ADI S I NVI SMEVTNVI FLGVPVLFI S FS YVFI I TT X LRI PSAZGRKKVF3TCS AHLTVVI 24 0 

• 25 = vfygtlffmygkpkskdsmgadkedlsdkliflfygvvtpml::?iiyslrnkdvkaavrr 310 

VFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPIIYSLRNKDVKAAVRR 
241 VFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPML'JPIIYSIRNKDVKAAVRR 30u 

:31i LLRPKGFTQ 319 (SEQ ID NO. 7) 
LLRPKGFTQ 
301 LLRPKGFTQ 309 (SEQ ID NO. 36) 



30 



Table 15 



NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPM 
MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPM 

MDRSNETAPLSGFILLGLSAHPKLEKTFFVLILMMYLVILLGNGVLILVSILDSHLHTPM 
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N0V4 

Human_OLF 
rat_OLF 
mouse OLF 



YFFLGNLSFLDTC"'TTSSVPL "LDSFLTP 
YFFLGNLSFLDIC:"TT33VPL";LDSr LTb 

SMLSFLDIC . TTSSV?L:LGSFLT^ 

YFFLGHLSFLDIC- .TTSSVPLV LDSFLTt 



* I S F S AC A VQM Al 3 F AM AG T E C " . L L S MMA 
" I S rS ACAVQKA-S FAMAGTEC .LLSMMA 
rrSFSGCAVQMFlSFAMGATFC- 'LLSMMA 
"ISFSGCAVQMFI-SFAMGATEC'.'LLSMMA 



^ + T ^ ^ -i 



40 



45 



50 



N0V4 

Human_OLF 
rat_OLF 
mouse OLF 



NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



^DRYVAICNFLRYSV ' ^!SKAAY: :PMA- SSvvAiGGAAS 'V-tTSlA 
^DRYVAICNPLRYSV" KSKAAYi-.PMA SSWAIGG.- AS V-iTSLA " 
f'DRYVAI C N PLR Y P V "MS KAV Y * PMA : ' G S WAAG I .^A3 :.. V : T S LA: 
^DRYVAICNPLRYPV .'MNKAA.Y'.'PMA'.S3WAGGI'"NS':V /TSLA' 



:.?fcgdnv:inhf7c 
lpfcgdnvikhftc 

■ 1 ? FCG DN V I N H FT C 
LFFCGDNVINHFTC 



EILAVLKLACADI5IN"/ISMEV:'N\'.FLGVr' 
E I LAVLKLAC AD I 3 1 : r ' I SME N'. ■ I FLG V t ' 
£ I LAVLPCLACADI 3 1 N " I SMGV:N' " -l FLGV?" 
E I LAVLKLACADI 3 IN" ■ I SMVV N; T FLAV : 



lfisf3Y';fi:ttilri?saegrk:<vfs 

LF: S F3 Y'.'FI " TT I LRI PSAEGRKKVFS 
LF: 3 FS Y : F I : .ST I LRI PS AEGRKKAF3 
VLFIFVSY .'Fi: VTILRIrSAEGRKKAFS 
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NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



TCSAHLTVV" VFYG: 
TCSAHLTVVVFYG': 
TCSAHLTVV- VFYG: 
TCSAHLTVV: vfyg: 



'fmygkpkskds; galk^dl -lkliplfygv tpmlnpiiyslr 

-FMYGKPKSKDS: :GADK-- CL -DKLIPLFYGV TPMLNPIIYSLR 

FMYGKPKSKDPLGALK:.DP'.LKLISLr YGV.TrH 

.FMYGKPKSKDP" GALK. CL'.LKLI SLFYGV . TFHLNPI I YSLR 



- + TT *■ •«- --• . 
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NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



NKDVKAAVRRLLRPKGFTQ (SEQ ID NO. 7) 

NKDVKAAVRRLLRPKGFTQ (SEQ ID NO. 37) 

(SEQ ID NO. 38) 

NKDVRAAVRNLVGQKHLTE (SEQ ID NO. 39) 
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Consensus key 
* - single, fully conserved residue 
: - cdiiscrvaiioa oT strong uroups 
5 , - consei-vation of weak groups 
- no consensus 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 

10 involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV4 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOV4 satisfies a need in the art by providing new diagnostic or therapeutic 

15 compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in treating and/or diagnosing a variety of 
diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

20 Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOV4. PSORT analysis predicts that NOV4 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 
a cleavage site between positions 44 and 45. 

25 

NOV5 

A N0V5 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A NOV5 nucleic acid and its encoded polypeptide 
30 includes the sequences shown in Table 16. The disclosed nucleic acid (SEQ ID NO: 8) is 
1050 nucleotides in length and contains an open reading frame (ORF) that begins at 
nucleotides 72-74 and ends with a TGA stop codon at nucleotides 1020-1022. A representative 
ORF encodes a 316 amino acid polypeptide (SEQ ID NO: 9). A putative untranslated region 
downstream of the coding sequence is underlined in SEQ ID NO: 8. 
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TABLE 16 

AAACTAGAGTTCATCTTAGCAAAAATTCATGAAGTATCCATCTTGTTCTAGGTGAT 

GAAAGAAACCACAGC ATGGAGCTCTGGAACTTCACCTTGGGAAGTGGCTTCATTT 

TGGTGGGGATTCTGAATGACAGTGGGTCTCCTGAACTGCTCTGTGCTACAATTACA 

ATCCTATACTTGTTGGCCCTGATCAGCAATGGCCTACTGCTCCTGGCTATCACCAT 

GGAAGCCCGGCTCCACATGCCCATGTACCTCCTGCTTGGGCAGCTCTCTCTCATGG 

ACCTCCTGTTCACATCTGTTGTCACTCCCAAGGCCCTTGCGGACTTTCTGCGCAGA 

GAAAACACCATCTCCTTTGGAGGCTGTGCCCTTCAGATGTTCCTGGCACTGACAAT 

GGGTGGTGCTGAGGACCTCCTACTGGCCTTCATGGCCTATGACAGGTATGTGGCC 

ATTTGTCATCCTCTGACATACATGACCCTCATGAGCTCAAGAGCCTGCTGGCTCAT 

GGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATA 

CCATGCACTATCCCTTCTGCAGGGCCCAGGAGATCAGGCATCTTCTCTGTGAGATC 

CCACACTTGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATA 

TGTGATGGGTGTGACCTTCCTGATTCCCTCTCTTGCTGCTATACTGGCCTCCTATAC 

ACAAATTCTACTCACTGTGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCC 

CTTGTCACCTGCTCTTCCCACCTGACTGTGGTTGGGATGTTCTATGGAGCTGCCAC 

ATTCATGTATGTCTTGCCCAGTTCCTTCCACAGCACCAGACAAGACAACATCATCT 

CTGTTTTCTACACAATTGTCACTCCAGCCCTGAATCCACTCATCTACAGCCTGAGG 

AATAAGGAGGTCATGCGGGCCTTGAGGAGGGTCCTGGGAAAATACATGCTGCCAG 

CACACTCCACGCTCTAG GGAAGGATCATGGCTAGCTTCCAGAATT (SEQ ID NO.: 8) 



MELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITMEARLHMPM 

YLLLGQLSLMDLLFTSVVTPKALADFLRRENTISFGGCALQMFLALTMGGAEDLLLA 

FMAYDRYVAICHPLTYMTLMSSRACWLMVATSWILASLSALIYTVYTMHYPFCRAQ 

EIRHLLCEIPHLLKVACADTSRYELMVYVMGVTFLIPSLAAILASYTQILLTVLHMPSN 

EGRKKALVTCSSHLTVVGMFYGAATFMYVLPSSFHSTRQDNIISVFYTIVTPALNPLI 

YSLRNKEVMRALRRVLGKYMLPAHSTL (SEQ ID NO.: 9) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV5 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV5 nucleic acid sequence has a high degree of homology (99% identity) to a 
human genomic clone RPCl 1-610120 from chromosome 1 lp.15.4 (CHRl 1) (GenBank 
Accession No.: AF321237), as shown in Table 17. The N0V5 polypeptide has homology 
(approximately 73% identity, 79% similarity) to a mouse T2 olfactory receptor (OLF) 
(GenBank Accession No.: AAG45196), as is shown in Table 18. Overall amino acid sequence 
identity within the mammalian OR family ranges from 45% to >80%. OR genes that are 80%) 
or more identical to each other at the amino acid level are considered by convention to belong 
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to the same subfamily. See Dryer and Berghard, Trends in Pharmacological Sciences , 1999, 

20:413. OR proteins have seven transmembrane a-helices separated by three extracellular and 

three cytoplasmic loops, with an extracellular amino-temiinus and a cytoplasmic carboxy- 

terminus. Thus, NOV5 is predicted to have a seven transmembrane region and is similar in that 

5 region to representative olfactory receptor GPCRs of mouse (SEQ ID NO. 42) (GenBank 

Accession No.: AAG45196), human (SEQ ID NO. 43) (GenBank Accession No.: AAC3961 1), 

and rat (SEQ ID NO. 44) (GenBank Accession No.: JC5836), as shown in Table 19. 



TABLE 17 



10 



15 



NOV 5: 
582 



523 



CHR11:111126 
111067 



tggcatccctaagtgccctaatatataccgtgtataccatgcactatcccttctgcaggg 



I t 1 I { M M i I 1 I I M M 1 I M M I [ M M I M t i I I I ! 
tggcatccctaagtgccctaatatataccgtgtatacc£ 



U I I t M M I M 1 1 ! 1 I I I M 
tgcactatcccttctgcaggg 



N0V5 : 
642 



583 



20 CHRll: 111066 
111007 



cccaggagat caggcatcttctctgt gaga tcccacaczt get gaaggtggcctgt get g 

) M I 11 1) M t t I ! I M I i M M M t 1 I M M M M I i i M 1 ; ; I M j it 1) 1 I M ! I 1 
cccaggagatcaggcatcttctctgtgagatcccacacttgctgaagttggcctgtgctg 



25 



30 
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N0V5: 
702 



643 



CHRll : 111006 
110947 



atacctccagatatgagctcatggtatatgtgatgggtgtgaccttcctgattccctctc 

I I I M i I M 11 I N It M I I I t M I I I j I t I { I I t { I ! I I 11 j M j I I j I I I I I M I 1 M 
atacctccagatatgagctcatggtatatgtgatgggtgtgaccttcctgattccctctc 



N0V5: 



703 



ttgctgctatactggcctcctatacacaaattctactcactgtact 
I I I II I ( II II II II I M II I I M i I II [ I I I 1 II M M i M Ml I 
CHRll; 110946 ttgctgctatactggcctcctatacacaaatt ctactcactgtgc 
110887 



ccatatgccatcaa 
I II 1 M i I I I I 11 I 
t ccatatgccatcaa 



762 



N0V5: 
822 



763 



atgaggggaggaagaaagcccttgtcacctgctcttcccacctgactgtggt tgggatgt 



40 CHRll: 110886 
110827 



1 1 { i 1 M I I I I II M j ( M I I ! II li I I M I I M 1 i I i 
atgaggggaggaagaaagcccttgtcacctgctcttcc; 



; I II M i i II 11 i I M ( ( M M 
:acctgactgtggt tgggatgt 



45 



50 



55 



N0V5 : 
882 



823 



CHR11:110826 
110767 



tctatggagctgccacattcatgtatgtcttgcccagtuccttccacagcaccagacaag 

II I 11 ) M I M M I II 1) I I II I I I 1) M M ) M I II I I M II i N II M 11 II i II I II 
tctatggagctgccacattcatgtatgtcttgcccagttccttccacagcaccagacaag 



N0V5: 
942 



883 acaacatcatctctgttttctacacaattgtcactccagccctgaatccactcatctaca 



CHRll: 110766 
110707 



I I 1 i I 1 M I t I 11 I 1 I t 1 1 I I M i 1 I I I II M II I M I ; I M M M I I I I I I I I M I I M 
acaacatcatctctgt tttctacacaattgtcactccagccctgaatccactcatctaca 
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N0V5 : 943 gcctgaggaataaggaggtcatgcgggccttgaggagggt cctgggaaaatacatgctgc 
1002 

M I i i I I [ M t M i M ( ( I M M I I I I { 1 M (1 M i 1 M M I M M I M M I I I i I M i 
5 CHRll : 110706 gcctgaggaataaggaggtcatgggggccttgaggagggt cctgggaaaatacatgctgc 
110647 

N0V5: 1003 cagcacactccacgctctagggaaggatcatggctagcttccagaat t 1050 (SEQ ID 
10 NO. 8) 

I ) M j } I j } I ) I I i ) 1) ) ] ) M M ! U i ) ) I M M N I 1 ] M I ) | ] | 
CHRll: 110646 cagcacact ccacgctctagggaaggatcatggctagcttccaaaatt 110599 (SEQ ID 
NO. 40) 

15 
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TABLE 18 



PCTAJSOl/03923 



10 



15 



20 



25 



NOV 5 
OLF: 
N0V5 
OLF: 
N0V5 
OLF: 
N0V5 
OLF: 
N0V5 
OLF: 
NOV 5 
OLF: 

Where denotes similarity, 



1 MELWN FT LGSG F I LVG I LNDS GS PEXXXXXXXXXXXXXXXXXXXXXXAITMEARLHMPM Y 6 0 

ME WN TLG+ F LVGIL+DSGSPE ITM+ARLH+PMY 
1 MEPWNSTLGTDFNLVGILDDSGSPELLCATFTALYMLALISNGLLILVITMDARLHVPMY 60 

6 1 XXXXXXXXXXXXFTS VVTPKALADFLRRENT I S FGGCALQMFLALTMGGAEDLLLAFMA Y 120 

FTSVVTPKA+ DFL R+NTISF GC+LQMFLALT+GGAEDLLLAFMAY 
61 FLLGQLSLMDLLFTSWTPKAVIDFLLRDNTISFEGCSLQMFLALTLGGAEDLLLAFMAY 120 

121 DRYVAICHPLTYMTLMSSRACWLMVATSWILASLSALIYTVYTMHYPFCRAQEIRHLLCE 180 

DRYVAICHPL YM M CWLHVATSW+LASL AL YT YTM Y +C++++ IRHLLCE 
121 DRYVAICHPLNYMIFMRPSICWLMVATSWVLASLMALGYTTYTMQYSYCKSRKIRHLLCE 180 

181 IPHLLKVACADTSRYELMVYVMGVTFLIPSLAAILASYTQILLTVLHMPSNEGRKKALVT 24 0 

IP LLK+ACADTS+YELMVYVMGVTFLIP LAAILASY+ XL TVLHMPSNEGRKKALVT 
181 I PPLL KLACADTS K YELMV Y VMG VT FL I P PLAJ^ I LAS YS L I L FT VLHMPS NEGRKKAL VT 24 0 

241 CSSHLTVVGMFYGAATFMYVLPSSFHSTRQDtNfllSVFYTIVTPALNPLIYSLRNKEVMRA 300 

CSSHLTVVGMFYGAATFMYVLP-^SFHS RQDNIISVFYTI VTPALNPLI YSLRNKEV A 
241 CSSHLTVVGMFYGAATFMYVLPNSFHSPRQD^'IISVFYTIVTPALNPLIYSLRNKEVTGA 3GC 

301 LRRVLGKYMLPAHSTL 316 (SEQ ID NO. 9) 

L RVLG + Y + -fPAH TL 
301 LIRVLGRYIVPAHPTL 316 (SEQ ID ^30. 41) 



TABLE 19 



30 



35 



40 



mouse_OLF 
N0V5 

Human_OLF 
Rat OLF 



MEPWNSTLGTDFb5LVGILDDSGSPELLCATFTALYMLALISNGLLILVITMDARLHV 

MELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITMEARLHM 

MQTLRKENCSSVSEFILLGFSSESQIRMALFIFFLLLYMVTLLGNGLIVALIYLDSRLHT 



mouse_OLF PMYFLLGQLSL; :D. .LI T- ' VVT? A I , F.XRDNTIS : EGCSLQMF ..ALT ..GGAEDLLLA: 

N0V5 PMYLLLGQLSLLC^LrT- VVT?::A:..A. F: :RRENTXS rGGCALQMF:-.ALT; :GGAEDLLLAi 

Human_OLF L . Di :MVI:'TIV?: "M: V Y - LDQRTISiVGCTAQHF,.YLT, -VGAEFFLLG .. 

Rat OLF pmyfflsilsl. d: .S :V':ttv?;m .v.:m . cpkrtis^^gacvaomf.. flv: .giafcvlya- 



45 



50 



inouse_OLF 
N0V5 

Human_OLF 
Rat OLF 



mouse_OLF 
NOV 5 

Human_OLF 
Rat OLF 



KJl YDR Y . Al CH PLN YM I ; "MRPS I OWL: 

maydry";aichpltymt:.mssracwl: 
maydry - aicnflrypv...msrrvcwm , 
maydry:aicfplhysv_.msrlvcak: 



'..tswvlaslma...gyttytmqys ; cksr -:irh.. 
■\tswilaslsa:.iytvytmhyp:'CRaq:::irh- 

. -.GSWEGGSLDGrLLTPITMSFPi-CNSRlINHi 

:-icssisvtga:-IYTvftmrlp : cgpy; inh; 



..CEiPP^-LK:.ACAnT.:KY_L::v : ;mgvt: l:pp_:.--a:lasy::li:.f • lh; :psn::grkk.- 
XEiPHi^LK .'acadt:-:ry_l:-V; ;mgvtll_ps:.--a:lasy:-qi_-L\ lhi .psnzgrkk. 
•ceafa\"lk...acadt/iLy:.:tvm: ccvL:-L:.iPi.'/v;LASi;.Ri:.T\ qc::ssv::GRKK.- 

'CEV?A.'LK-.ACADT:-F1S]: R_.D; :LGFV:.L...VP...:L-LASY.::CIi;V. _LR_R3S..GRLK 



, -ft -Mr . •* ■^e * -XT i 
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mouse_OLF 
N0V5 

Human_OLF 
Rat OLF 



: vtc-:sh_:Tvvg:.fygaatfmy lpns: 

.V?C-:SH:.TVVG:-rYGAATFMi .'LPSS; 

/atc'Sh: ;tvvs:--fygaamytv; xphs : 
STC.'.SH " tvvt* fygpamvmy; :rpg3. 



:SPR, d::i: .- ;fyt- palnpliyslrnkev 
;stRvD::i: ;: -fyt ; vpalnpliyslrnkev 

;kpa:d::v^:- /fyt- r:p 

: DPE: D:"k:.. -...fyn -.-aflnp 1 1 yslrnkdv 
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rTiouse__OLF TGALIRVLGRYIVPAHPTL {SEQ ID NO. 42) 

M0V5 MRALRRVLGKYMLPAHSTL (SEQ ID NO. 9} 

Human_OLF (SEQ ID NO. 4 3). 

Ra- OLr KGAFMKVLGGRGTAQ (SEQ ID NO. 44} 

5 



Consensus key 

* - single, fully conserved residue 

; - coiiSLTMuion <.>t*.sinin^ uroups 

. - consent ation of weak groups - no consensus 

10 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Thus, the NOV5 
15 nucleic acid, polypeptide, antibodies and other compositions of the present invention can be 
used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOV5 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
20 of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
25 transmembrane domains in NOV5. PSORT. analysis predicts that N0V5 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 
a cleavage site between positions 43 and 44. 

30 NOV6 

A NOV6 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A NOV6 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 20, The disclosed nucleic acid (SEQ ID NO: 10) is 
35 960 nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 27-29 and ends with a TAA stop codon at nucleotides 999- 
1001. The representative ORF encodes a 324 amino acid polypeptide (SEQ ID NO: 11). 

43 
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Putative untranslated regions up 

SEQIDNO: 10. 



TABLE 20 

5 AGCTGGAGATCTGGAACTTCCACAGC ATGGAGCTCTGGAACTACCACAGCATGGA 
GCTCTGGAACTTCACCTTGGGAAGTGGCTTCATTTTGGTGGGGATTCTGAATGACA 
GTGGGTCTCCTGAACTGCTCTGTGCTACAATTACAATCCTATACTTGTTGGCCCTG 
ATCAGCAATGGCCTACTGCTCCTGGCTATCACCATGGAAGCCCGGCTCCACATGC 
CCATGTACCTCCTGCTTGGGCAGCTCTCTCTCATGGACCTCCTGTTCACATCTGTTG 

1 0 TCACTCCCAAGGCCCTTGCGGACTTTCTGCGCAGAG AAAACACCATCTCCTTTGGA 
GGCTGTGCCCTTCAGATGTTCCTGGCACTGACAATGGGTGGTGCTGAGGACCTCCT 
ACTGGCCTTCATGGCCTATGACAGGTATGTGGCCATTTGTCATCCTCTGACATACA 
TGACCCTCATGAGCTCAAGAGCCTGCTGGCTCATGGTGGCCACGTCCTGGATCCTG 
GCATCCCTAAGTGCCCTAATATATACCGTGTATACCATGCACTATCCCTTCTGCAG 

1 5 GGCCCAGGAGATCAGGCATCTTCTCTGTGAGATCCCACACTTGCTGAAGTTGGCCT 
GTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGTGACCTTCCTG 
ATTCCCTCTCTTGCTGCTATACTGGCCTCCTATACACAAATTCTACTCACTGTGCTC 
CATATGCCATCAAATGAGGGGAGGAAGAAAGCCCTTGTCACCTGCTCTTCCCACC 
TGACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTCATGTATGTCTTGCCCAGT 

20 TCCTTCCACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCAC 
TCCAGCCCTGAATCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCC 
TTGAGGAGGGTCCTGGGAAAATACATGCTGCCAGCACACTCCACGCTCTAG GGAA 
GGA (SEQ ID NO.: 10) 



25 MELWNYHSMELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITME 
ARLHMPMYLLLGQLSLMDLLFTSVVTPKALADFLRRENTISFGGCALQMFLALTMGG 
AEDLLLAFMAYDRYVAICHPLTYMTLMSSRACWLMVATSWILASLSALIYTVYTMH 
YPFCRAQEIRHLLCEIPHLLKLACADTSRYELMVYVMGVTFLIPSLAAILASYTQILLTV 
LHMPSNEGRKKALVTCSSHLTVVGMFYGAATFMYVLPSSFHSTRQDNIISVFYTIVTP 

30 ALNPLIYSLRNKEVMRALRRVLGKYMLP AHSTL (SEQ ID NO. : 11 ) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
35 NOV6 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV6 nucleic acid sequence has a high degree of homology (99% identity) with a 
human genomic clone RPCl 1-610120 from chromosome 1 lpl5.4 (CHRl 1) (GenBank 
Accession No.: AF321237), as is shown in Table 21 . As shown in Table 22, the NOV6 
40 polypeptide has homology (73 % identity) with a mouse T2 olfactory receptor (OLF) 
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(GenBank Accession No.: AAG45196). Overall amino acid sequence identity within the 

mammalian OR family ranges from 45% to >80%. OR genes that are 80% or more identical to 

each other at the amino acid level are considered by convention to belong to the same 

subfamily. See Dry^er and Berghard, Trends in Pharmacological Sciences , 1999, 20:413. 

5 OR proteins have seven transmembrane a-helices separated by three extracellular and 

three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 

terminus. Multiple sequence ahgment suggests that the ligand-binding domain of the ORs is 

between the second and sixth transmembrane domains. Thus, NOV6 is predicted to have a 

seven transmembrane region and is similar in that region to representative olfactory receptor 

10 GPCRs of mouse (SEQ ID NO. 47) (GenBank Accession No.: AAG45196), human (SEQ ID 

NO. 48) (GenBank Accession No.: AAC3961 1), and rat (SEQ ID NO. 49) (GenBank 

Accession No.: JC5836), as shown in Table 23. 



TABLE 21 

15 N0V6: 502 tggcatccctaagtgccctaatatataccgtgtataccazgcactatcccttctgcaggg 
561 

N M M i { I It M If I M I N N M I M M 1 M I t ! i 1! I i i It M I 1 f i M M M M M 
CHRll : 111126 tggcat ccctaagtgccctaatatataccgtgtataccargcactatcccttctgcaggg 
111067 

20 

NOV6 : 562 cccaggagatcaggcatcttctctgtgagatcccacacttgctgaagttggcctgtgctg 
621 

M I 1 I I M I i I i i I I I 11 I I M i I I N i I I i t I I i I I M i M I M t i ! I t I M II I I I I I 
25 CHRll: 111066 cccaggagatcaggcatcttctctgtgagatcccacactT:gctgaagttggcct gtgctg 
111007 



NOV 6 : 62 2 atacctccagatatgagctcatggtatatgTigatgggtg-cgacct tcctgattccctctc 
30 681 

I I I M i II I I II II I M 1 1 II M II II M II M I M M M It II I M II I M 1 M t I I ) I 
CHRll : 111006 atacctccagatatgagctcatggtatatgtgatgggtg::gacct tcctgat tccctctc 
110947 

35 

NOV6 : 682 t tgctgctatactggcctcctatacacaaat t ctactcact gtgctccatatgccatcaa 
741 

II I I 1 i II t ] 1 ! II I t } j II I M M 1) N M II I ] I I 1 t i M 1 It ] M M I ! } I 1 II 1 I i 
CHRll : 11094 6 ttgctgct atactggcctcctatacacaaattctactcactgtgctccatatgccatcaa 

40 110887 



NOV6 : 742 atgaggggaggaagaaagccct tgtcacctgctcttcccacctgactgtggttgggatgt 
801 

45 I t M M t 11 t M I I t t 1 M M i t I I M i I { M It I I II I M i I t i II j i I i 1 I t j i I M j 

CHRll : 110886 atgaggggaggaagaaagcccttgtcacctgctct tcccacctgactgtggt tgggatgt 
110827 



50 N0V6: 802 tctatggagctgccacattcatgtatgtcttgcccagtrcct tccacagcaccagacaag 
861 
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I I I I I M I I M M I It I I I I I I M I I I I 1 f I I j I f I M M I I M I 1 I I I I i I M I M W 

tctatggagctgccacattcatgtatgtcttgcccagtcccttccacagcaccagacaag 



N0V6 : 862 acaacatcatctctgttttctacacaattgt cactccagccctgaatccactcatctaca 
921 

1 M I I 1 I M M I I 1 I i I M i ! (1 i I 1 M M ft 1 ! I I 1 M M I I M i M t i i M M I ! I 
CHRII : 1107 6 6 acaacatcatctcTigtt t tct acacaattgccactccagccctgaatccactcatctaca 
10 110707 

N0V6 : 922 gcctgaggaataaggaggtcatgcgggccttgaggagggccctgggaaaaiiacatgc' gc 
981 

13 j M ) ) ) I i M I ) i I I I I i ) M i I I M M I I M t I ) M M 11 I j I i i I i : : 1 I I M ; . ; ! 

CHRll : 110706 gcct gaggaataaggaggtcat gggggccttgaggagggt cctgggaaaa-acatgc" gc 
110647 

20 N0V6: 982 cagcacactccacgccctagggaagga 1003 (SEQ ID NO. 10) 
I I 1 I i I 11 I I I M I M M M I I M N 1 
CHRll: 110646 cagcacactccacgctctagggaagga 110620 (SEQ ID NO. 45) 

TABLE 22 

25 N0V6: 9 melwnftlgsgfilvgilndsgspexxxxxxxxxxxxxxxxxxxxxxaitmear:_hmpmy 6 9 
me wn tlg+ f lvgil+dsgspe itm+arlh+pmy 
olf: 1 mepwnstlgtdfnlvgilddsgspellcatftalymlalisngllilvitmdarlhvpmy cc 

n0v6: 69 xxxxxxxxxxxxftsvvtpkaladflrrentisfggcalqmflaltmggaedlllafmay 12 3 
30 ftsvvtpf:a+ del r+ntisf gc+lqmflalt+ggaedlllafmay 

OLF: 61 FLLGQLSLMDLLFTSWTPKAVIDFLLRDNTISFEGCSLQMFLALTLGGAEDLLLAFMAY 120 

N0V6: 12 9 DRYVAICHPLTYMTLMSSRACWLMVATSWILASLSALI YTVYTMHYPFCRAQEIRHLLCE 138 
DRYVAICHPL YM M CWLMVATSW+LASL AL YT YTM Y +C++++IRHLLCE 

35 OLF: 121 DRYVAICHPLNYMIFMRPSICWLMVATSWVLASL^4ALGYTTYTMQYSYCKSRKIRHLLCE ISO 

N0V6: 189 I PHLLKLACADTSRYELMVYVMGVTFLIPSLAAILASYTQILLTVLHMPSNEGRKPCALVT 2-:S 

IP LLKLACADTS+YELMVYVMGVTFLIP LAAILASY+ IL TVLHMPSNEGRKKALVT 

OLF: 181 IPPLLKLACADTSKYELMVYVMGVTFLIPPLAAILASYSLILFTVLHMPSNEGRKECALVT 240 

40 

N0V6: 24 9 CSSHLTVVGMFYGAATFMYVLPSSFHSTRQDNIISVFYTIVTPALNPLI YSLRNKEVMRA 3Z'Q 

CSSHLTVVGMFYGAATFMYVLP+SFHS RQDNIISVFYTIVTFALNPLIYSLRNKEV A 

OLF: 241 CSSHLTVVGMFYGAATFMYVLPNSFHSPRQDNIISVFYTIVTPALNPLI YSLR^3KEVTGA 3 30 

45 NOV6:309 LRRVLGKYMLPAHSTL 324 (SEQ ID NO- 11) 
L RVLG+Y++PAH TL 
. OLF: 301 LIRVLGRYIVPAHPTL 316 (SEQ ID NO. 46) 



50 



Where denotes similarity 



TABLE 23 



mouse_OLF MEPWNSTLGTDFNLVGILDDSGSPELLCATFTALYMLALISNGLLILVIT-.'D 

N0V6 MELWNYHSMELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITK'E 

55 human_0LF 

rat_0LF MQTLRKENCSSVSEFILLGFSSESQXRMALFI FFLLLYMVTLLGNGLIVALI YLI: 

mouse_0LF arlhvpmyfllgqlsl:-D.:.-L: T 'vvTF ;:a ;i: f.-Lrdntxs:'egcslqmf..alt..ggai3 

N0V6 ARLHMPMYLLLGQLSLi .D-LiT-'VVTP-.'Al-A: F:.RRENTIS i GGCALQMF. ALT: ,GGAH:3 
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hunian_OLF 
rat OLF 



inouse__OLF 
NOV 6 

human_OLF 
rat OLF 



mouse_OLF 
NOV 6 

human_OLF 
rat OLF 



L 

SRLHTPMYFFLSILSL 
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:Di:MiI:-TIVP:<M_.V:;Y:.LDQRTISFVGCTAQHF:.YLT:.VGAEF 

;D::svv7ttvpmM-.v:;mvcpkrti3;-^gacvaqmf: FLv.GiAEC 



LLLAfMAYDP/i' . AICHPLNYMirMRPSICWL; VATSWVLASLR^ 

LLLATMAYDRY ;AICHFLTYMT:.MSSRACWLi: ^•^TSWILASLSA^IYTVY^^:HYP^CRAQ 

fllg:.>iaydry *AiCNFLRypv:_MSRRVcwM: :;-GSWFGGSLDG;;xLTPir:-:sF?:- c^^^^ 

VLYA.MAYDRY;AICFPLHiSV:.MSRLVCAK'; "i'lCSSISVTGA^I YTVFrXRL? : CG?Y 

;.iRH_:.CEipP-.LKLACADT-;'KYiLLyi . MGVTix: pp:;.-A 1 LAS Y.'Li ..F! lh::psn:- 

■^IRH-.:.CSIPH_.LKLACADT.:'RYiLL!:Vr/MGVTiX:PS^^^^^ 
INH! 'LXEAPAVLKLACACT--.LYiiT /Mi /CCVLI:L-.IPI\'V /LASY;^^ rQCi SSV::. 

.:iNH;TCEvpA/LKLACADT.-"FN:R:.Dr : LGFVi.Li.vp; .iLiLASYACi V ■::lr:.rss.: 



mouse_OLF GRKK--._.VTC,:SH:. "VVGI :FiGAATFMY LPNSL ::SPR. D::i / FYT ; =. palnpliysl 

N0V6 GRKK-.:.VTC.'SH:..TVVGi :FYGAATFMY ;LPSS:.':!STR; D::I _ .r.TYT : . PALNPLIYSL 

human_OLF GRKK.-.FATC:- SHI :TVVS : FYGAAMYTYI-XPHS ■ :iKPA: D::v:.. - TYT . 

rat OLF GRLK.-.' i ■STC.-.SH TVVT! .FYGPAMVMY: .RPGS; ; i DPE: D::K...--„.FYN . AFLNPIIYSL 



mouse_OLF RNKEVTGALIRVLGRYIVPAHPTL (SEQ ID NO. 47) 

N0V6 RNKEVMRALRRVLGKYMLPAHSTL (SEQ ID NO. 11) 

human_OLF {SEQ ID NO. 48) 

rat OLF RNKDVKGAFMKVLGGRGTAQ (SEQ ID NO. 4 9) 



Consensus key 
* - single, fully conserved residue 
: - cunsen aiion ofsirt^ni: *:roups 
. - conservation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV6 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOV6 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

The OR encoded by N0V6 is expressed in at least one of the following tissues: 
adrenal gland, bone marrow, brain — amygdala, brain — cerebellum, brain — hippocampus, 
brain — substantia nigr, brain — thalamus, brain — whole, fetal brain, fetal kidney, fetal fiver. 
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fetal lung, heart, kidney, lymphoma -Raji, mammary gland, pancreas, pituitary gland, 

placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 

stomach, testis, thyroid trachea, uterus. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
5 transmembrane domains in N0V6, PSORT analysis predicts that N0V6 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
endoplasmic reticulum (lumen). Likewise, Signal? analysis indicates that there is most likely 
a cleavage site between positions 61 and 62, 

Possible SNPs found include: 

10 212;A->C(19) 

1192625400), phred 45 

121152646(0, phrcd35 

1211526480). phred 37 

121 153l80(i)» phred 33 
15 121153206(0. phred 25 

122372640(1). phred 49 

122372632(0. phred 34 

121 1531 S6(i), phred 33 

1211 52662(0. phr«d 40 
20 1 22374 1 95(i). phred 43 

124194065(1), phred 34 

1241940900), phred 38 

124194219(0. phred 45 

I24l94340(i). phred 34 
25 124194477(i)..phred34 

124194430(0. phred 45 

124]94392(i), phred 45 

124194284(1), phred 45 

I24194]28(i), phred 38 

30 

253: T->C(2) 
1211 52648(1), phred 45 
121152662(1), phred 45 

3 5 365: A->C(3) 

119262540(1), phred 30 
121152646(0, phred 39 
122374195(i), phred 33 

40 383: G->A(2) 

119262608(i). phred 44 
119262565(0, phred 36 

433:C->T(19) 
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121152648(1 

1211531800 
122372640(1 
122372632(1 
12U53186( 
121152662(1 
124194065(1 
124194090(1 
1241942190 
1241943400 
1241944770 
12419443O0 
1241943920 
1241942840 
1241941280 
1223741830 
I24219650{ 
124219686(1 
1242197190 
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30 



464: G->C(10) 
1192625490 
1192626080 
I22372626( 
1223726170 
1223741870 
1223741790 
1223741970 
1223741670 
1192461640 
122372636(i 



phred 45 
phred 30 
phred 45 
phred 37 
phred 39 
phred 35 
phred 39 
phred 39 
phred 39 
phred 37 
phred 33 
phred 39 
phred 45 
phred 37 
phred 37 
phred 27 
phred 18 
phred 33 
phred 33 



phred 21 
phred 40 
phred 36 
phred 34 
phred 33 
phred 33 
phred 38 
phred 33 
phred 27 
phred 30 



35 



504: T->gap(2) 
121153189(i), phred 123 
1242196220), phred 123 



40 



592: T->C(3) 
!2n53180(i), phred 31 
121152658(i), phred 45 
121152640(1), phred 40 



45 



603; A->G(2) 
I22372626(ixphred 29 
122374177(0, phred 45 

63I:G->A(2) 
I24l94284(i). phred 36 
124219686(1), phred 33 
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655-. G->A(2) 
1241940650), phred3S 
1242}9622(i),phred 34 

5 

696: T->C{7) 
122374171(0, phred 37 
122374189(1), phred 35 
119246135(1), phred 33 
10 122374181(i), phred 38 

1223741690), phred 33 
121 1526640), phred 38 
122372644(i), phred 38 

15 739:T->C(2) 

1211526580), phred 49 
1211526400), phred 45 



801:T->C(2) 
20 121152658(1), phred 40 

1 2 11526400), phred 45 

863: A->G(3) 
1242196860), phred 35 
25 121 1526580), phred 33 

1211526400), phred 33 



876: A->G(3) 
1223741710), phred 45 
30 1223741 69{i), phred 30 

1211526640), phred 51 



882: A->gap(3) 
1 24219719(1), phred 123 
35 1 192461620), phred 123 

1211531820), phred 123 



NOV7 

A N0V7 sequence according to the invention is a nucleic acid sequence encoding a 
40 polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins, A NOV7 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 24. The disclosed nucleic acid (SEQ ID NO: 12) is 980 
nucleotides in length and contains an open reading frame (ORF) that begins with an ACG 
initiation codon at nucleotide 40 and ends with a TGA termination codon at nucleotide 958, 
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The representative ORF encodes a 306 amino acid polypeptide (SEQ ID NO: 13). Putative 

untranslated regions are upstream of the initiation codon and downstream of the termination 

codon in SEQ ID NO: 12 



5 TABLE 24 

GCATCCATTTAATGAATAGTGGCAAGAGGGAAAGATGGCCATGGACAATGTCACA 
GCAGTGTTTCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAGACAC 
GTTTTTCACATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGGAATGGATTTA 
TGATCTTTCTTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTA 

1 0 GTAACCTGTCTTTCTTAGACCTTTGTTATGGAACAGCTTCCATGCCCC AGGCTTTG 
GTGCATTGTTTCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACG 
AGTGTCTCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTA 
TGACCGTGTGGTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCC 
CAGTATGTGTCTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCC 

1 5 ATGCTCATCCTATCCCTG AGGCTTCACTTCTGTGGGGCTAATGTCATCAACC ATTTT 
GCCTGTGAGATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTC.\ATGA 
ATTTATGATCCTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCT 
CCTCTCCTACATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCA 
GGCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGGTGACAATCTTCTAT 

20 GGGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTACCCTGACCAGG 
ACAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTGATA 
TATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAA 
AGGACATGAGCCTTCTTTGCTTCTAAAC (SEQ ID NO. 12) 



MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNL 
HTPIYFFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLL 
LAAMAYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGA 
NVINHFACEILSLIKLTCSDTS LNEFMILITSIFTLLLPFGFVLLS YIRJAM AIIRIRS LQGRL 
30 KAFTTCGSHLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRK 
KDVKRAIRKVMLKRT (SEQ ID NO. 13) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
35 involved in the initial steps of the olfactory signal transduction cascade. The NOV7 nucleic 
acid, polypeptide, antibodies and other compositions of the present invention can be used to 
detect nasal epithelial neuronal tissue. 

The NOV7 nucleic acid sequence has a high degree of homology (99% identity) with 
the human genomic clone RP1-154J13 from chromosome Xq26. 1-26.3 (CHRX) (GenBank 
40 Accession No.: AL049734), as is shown in Table 25. The NOV? polypeptide has homology 
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(approximately 47% identity, 58% similarity) to a mouse B6 olfactory receptor (OLF) 

(GenBank Accession No.: AAG45201), as is shown in Table 26. 

Overall amino acid sequence identity within the mammalian OR family ranges from 

45% to >80%. OR genes that are 80% or more identical to each other at the amino acid level 

5 are considered by convention to belong to the same subfamily. See Dtyer and Berghard, 

Trends in Pharmacological Sciences , 1999, 20:413. OR proteins have seven transmembrane a- 

helices separated by three extracellular and three cytoplasmic loops, with an extracellular 

amino-terminus and a cytoplasmic carboxy- terminus. Multiple sequence aligment suggests 

that the ligand-binding domain of the ORs is between the second and sixth transmembrane 

10 domains. Thus, N0V7 is predicted to have a seven transmembrane region and is similar in 

that region to representative olfactory receptor GPCRs of human (SEQ ID NO. 52) (GenBank 

Accession No.: AAG45204), mouse (SEQ ID NO. 53) (GenBank Accession No.: AAB25299), 

and rat (SEQ ID NO. 54) (GenBank Accession No.: AAB25299), as shown in Table 27. 



15 TABLE 25 

N0V7 : 1 gcatccatttaatgaatagtggcaagagggaaagatggccatggacaatgtcacagcagt 60 

I I i I j I M I I I I I I I 1 I i I I I I I M M I M I I I I I 1) t I i If M t ) 1 I I M j M 11 I [ I ( 
CHRX : 120327 gcatccat ttaatgaatagtggcaagagggaaagatggccatggacaatotcacagcagt 
120386 

20 

NOV7 : 61 gtttcagtttctccttattggcatttctaactatcctcaatgaagagacacgtttttcac 120 

I I I I I f I M i I I f I 1 I M I I I I I 1 I M i 1 I I I i I I I I I I 11 Ml I I M I I M M M 11 I I 
CHRX; 120387 gtttcagtttctccttattggcatt tctaactatcctcaatgoagagacacgtttttcac 
25 120446 

N0V7 : 121 attagtgctgataatttacctcagcacattgttggggaatggatttatgatctttcttat 180 
M i I I i I 1 t M II I! 1 I M M M I 1 M i I M ! M II t i I i M II M M I ; ; I M M ) M I 
30 CHRX: 120447 attagtgctgataat ttacctcagcacattgttggggaatggatttatgat ctttcttat 
120506 

N0V7 : 181 tcactttgaccccaacctccacactccaatctacttcttccttagtaacctgtctttctt 240 
35 11 I (1 1 M M i I II I 1 M M 1 I M M ( M I I I 1 I I I M I ( M t 1 1 M I M ! M 1 1 It t M 

CHRX: 120507 tcactttgaccccaacctccacactccaatctacttct tccttagtaacctgtct ttctt 
120566 

40 NOV?: 241 agacct ttgttatggaacagcttccatgccccaggct ttggtgcattgtttctctaccca 300 
i 1 I i II I i M I M II I I If II II f M I II II i II M II II I M II j I I M j I 1 1 II I 1 M 
CHRX : 120567 agacctttgt tatggaacagct tccatgccccaggctttggtgcattgttzctctaccca 
120626 

45 

N0V7 : 301 t ccctacctct cttatccccgatgtt tggctcaaacgagtgrcuccttacrctt tagccac 360 

1 I I I I tl 1 I I ! M N ! N 1 M M I I II M ) I M M M } M M j II ] I }[ ! I M M M j It 
CHRX: 120627 tccctacctctct tatccccgatgtttggctcaaacgagtgtctccttgcctttggccac 
50 120686 

52 
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N0V7: 361 

CHRX: 120687 
120746 



agcagagtgcctcctactggctgccatggcctatgaccgtgtggt tgctatcagcaatcc 420 
I I M I N ! I M I I I M ) M I M M ) I M I I ! ! } t I M i I I ) } I 1 I 1 M t I ) N I N 1 I 1 I 
agcagagtgcctcctactggctgccatggcctatgaccgtgtggt tgctatcagcaatcc 



10 



N0V7: 



421 



CHRX: 120747 
120806 



cctgcgttattcagtggttatgaatggcccagtatgcgtctgcttggttgctacctcatg 4 80 
M I 11 1 M I M I I I i I i I 1 1 I 1 I I I I I M j M I I M i ! I I I 1 I I i I ! 1 I 1 1 I I I i I I M I 
cctgcgttattcagtggttatgaatggcccagtatgtgrctgcttggttgctacctcatg 



15 



20 



25 



N0V7: 4 81 

CHRX: 120807 
120866 



N0V7: 541 

CHRX: 120867 
120926 



ggggacatcacttgtgctcactgccatgctcatcctatccctgaggcttcacttctgtgg 
j I ! I M I i 1 I I I I I I I j i I I n M I } I j M M ) M M I i M j t } } I i I 1 I I M I 1 I I I I I 
ggggacatcacttgtgctcactgccatgctcatcctatccctgaggcttcacttctgtgg 



540 



ggctaatgtcatcaaccattttgcctgtgagattctctccctcatnaagctgacctgttc 600 
[ 11 I i i ! I M M M I M } I M M M 1 M M i I I M I 1 I M I I M N I (1 M i M t It M { 
ggctaatgtcatcaaccattttgcctgtgagat tctctccctcattaagctgacctgttc 



30 



N0V7 ; 



601 



CHRX: 120927 
120986 



tgataccagcctcaatgaatttatgatcctcatcaccagtatcttcaccctgctgctacc 660 
I t I I I 1 M I 11 M I 1 I 1 1 i i I I I I 1 I 1 I M i I t I I M I I I M I t i I I I t I I 1 I I I I I I i I 
tgataccagcctcaatgaatttatgatcctcatcaccagtatcttcaccctgctgctacc 



35 



N0V7 : 



661 



CHRX: 120987 
121046 



atttgggtttgttctcctctcctacatacgaattgctatggctatcataaggat tcgct c 
1 } I j] J M ! N 1 I 1 M ) ] ) i 1 I 1) 1 I M I) j I II ! ! 1 1 1 I 1 I M I I M i I 1 M 1 M ) I ) 1 
atttgggtttgttctcctctcctacatacgaattgctatggctatcataaggattcgctc 



720 



40 



N0V7: 721 

CHRX: 121047 
121106 



actccagggcaggctcaaggcctttaccacatgtggctctcacctgaccgtggtgacaat 780 
f M M i i i i I I It M I I M I f li i 11 ( f f j I M M i M M M It i N i 1 f i M i M M M 
actccagggcaggctcaaggcct ttaccacatgtggctctcacctgaccgtggtgacaat 



45 



50 



55 



N0V7: 7 81 

CHRX: 121107 
121166 



N0V7: 841 

CHRX: 121167 
121226 



ctcctatgggtcagccatctccatgtataraaaaacrcagrccaagtcctaccctgacca 84 0 
11 M M 1 I M I 11 M 1 I 1 i I M M t t M ! 11 1 i ii M 1 1 I I 1 1 1 1 M 1 i M I 1 1 11 I 1 i I 
cttctatgggtcagccatctccatgtatatgaaaacrcagtccaagtcctaccctgacca 



ggacaagtttatctcagtgttttatggagctttgacacccatgttgaaccccctgatata 900 
II I I 1 II ) I I ) M I i I M I N I I 11 j j I j 1 M } I } } ! j j I I I I I I ) M I 1 t 1 11 1 ) N ) j 
ggacaagtttatctcagtgttttatggagctttgacacccatgttgaaccccctgatata 



60 



NOV7: 901 

CHRX: 121227 
121286 



tagcctgagnnnnnnngatgttaaacgggcaataagaaaagttatgttgaaaaggacatg 960 
M 1 M M 1 t I [ M ( I M I ( M i M 1 I 1 M ! J 1 M I II 11 1 M I 1 i t 1 II II ( I 

tagcctgagaaaaaaagatgttaaacgggcaataaggaaagttatgttgaaaaggacatg 



65 



N0V7: 961 agcctt ctttgctt ctaaac 980 {SEQ ID NO, 12) 

t M M 1 1 1 I i 1 1 i t t I I 1 I I 
CHRX: 121287 agcctt ctttgcttctaaac 121306 (SEQ ID NO. 50) 
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10 



15 



20 



25 



N0V8 ; 

OLF: 

N0V8 : 

OLF: 

N0V8 ; 

OLF: 

N0V8: 

OLF: 

N0V8 ; 

OLF: 



TABLE 26 

2 DNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPiyrFL 61 
on T+V +F+ +G+S PQ -r F L L lYL T+LGN +1 LIH DP LHTP+YFFL 
i DNRTSVTEFIFLGLSQDPQTQVLLFFLFLFIYLLTVLGNLLIIVLIHSDPRLHTPMYFFL 63 



62 



64 



SNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSXXXXXXXXXXXXXXXYDRY 121 

NLSF DLC+ T ++PQ LVH +S+ C Q V YDR 

RNLSFADLCFSTTTVPQVLVHFLVKRKTISFAGCSTQIVVLLLVGCTECALLAVMSYDRY 123 



122 VAISNPLRYSVVMNGPVCVCLVATSWGT-SLVLTAMLILSLRLHFCGAMVINHFACEILS 180 

VA-r PL YS +M VCV L A SW + +LV +LRL + G NVINHF CE 

12 4 VAVCKPLHYSTIMTHWVCVQLAAGSWASGALVSLVDTTFTLRLPYRGNNVINHFFCEPPA 18 3 

181 LIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYXXXXXXXXXXXSLQGRLKAFTTCGS 24 0 

L+KL -i-DT EI + LL P +L SY S +GRLK F+TCGS 

184 LLKLASADTYSTEMAIFAMGVVILLAPVSLILTSYWNIISTVIQMQSGEGRLKVFSTCGS 24 3 

241 HLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRKKDVKRAIRK 300 

HL VV +FYGSAI YM+ SK + + DK ISVFY A+TPMLNP+I YSLR KDVK A+R-r 
2 44 HLXVVVLFYGSAIFAYMRPNSKIMNEKDKMISVFYSAVTPMLNPIIYSLRNKDVKGALRR 303 



NOV8:301 VMLK 304 (SEQ ID NO. 13) 
+ LK 

OLF: 304 ITLK 307 {SEQ ID NO. 51) 

Where *+' denotes similarity. 



TABLE 27 



30 



35 



40 



45 



Huinan__OLF 
Mouse_OLF 
N0V7 
Rat OLF 



Human_OLF 
Mouse_OLF 
N0V7 
Rat OLF 



Human_0LF 
Mouse_0LF 
N0V7 
Rat OLF 



MRQINQTQVTEF:.,.l.l.Gi.SDGPi;TEQLLFi ;LLG- YLVTVLGN — LL: ISLVHVDSQLHTP 
MGEDNRTSVTEFI,-i-Gl.SQDF,;TQVLLFFi.FLFiYLLTVLGN--LL - IVLIHSDPRLHTP 
-~MDNVTAVFQF:.i. J G.-SNYP, -WRDTFFTi. VLI ! YLSTLLGN — GF, ;I FLIHFDFNLHTP 
l.LLG: .SGY?: :TEILYFVi VLV.iYLVIHTGNGCYV^IIASIFDSHLHTP 



:YFFLCNLSiAD: CFSTNI" PQALVHLLSR! "KV : / 
:YFFLRlILSyAD:.CFSTTT . ?QVLVHF!-VKr.KT 

: yfflsnls1'Ld:cygtaS-;?qalvhc:St.':py: . 
:yfflgnlsyldit--tss pstlvsl- ski;rn.; 



•TLCAA: LLFFi.IFGC: . CALLAVtvj 

:AGCSt; ivvLi LVGC : ;;cal:^avm 

: PRCLA: TSVS;. ALAT.-.rCLlI-AAi-: 
;SGCTV. MFVGI AMGS J I'.CLllGMM 



. Hr *■ ★ ♦ 



. DRYVAlCnPLr.YPNlMTWKVCVQi AlGSWT:-.GIi VSVVDTT:' .: [ RLP : RGSNS lAHFF 
: DRyVA/CKPL;.YSTlHiTHWVCVQLAAGSWA..GAKVSLVDTT/ ] ■ RLP fRGNKVINHr F 
■DRVVAi SjiPLr YSV /MNGPVCVClVATSWGi -SIVLTAMLI ; : ■ i RLH : CGANVINHFA 
■ DRYVAiCLlPLr YSVIMSKEVYVS.IA;' ASWF::GG1NSVVQTS iRLPyCGNNVINHFT 



50 



Human_0LF 
Mouse_OLF 
N0V7 
Rat OLF 



CEAP.-...LIL.-.S:DTHASEEylA:FLTG VILLIPVFi ILVSYGRIIV: . i :::KSTVGSLKAr 
C£PP.-Mi_KL--.SADTYSTEb4A: FAMG . VIL: APVS;. 1 :.TSYWNIIS : i . :QSGEGRLKVt 
CEIL;: LIKLJC: OTSLNEFMlLITSi FTL:.L?FG:- .'i.LSYIRIAM.-.i : MRSLQGRLKAF 
CEVL"/.1-KL;.C;.DISLNIVT. :VISN: lAFLV LPLLLI L FSYVLILYI I i. i- ::NSASGRRKAt 
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Human_0LF 
iyiOuse_0LF 
N0V7 
Rat OLF 



■TCG:. HLMVVILFYG;: A.: ITYMTPKS — SKQ; iJ 

;tcg::hlivvv:„fyg.-a:faymrpi;SKImnek'l 

: TCGCHLTvvT :fyg,:a:;smymkt. sksypd::l 



— ks' s\ fyai".t?mln?„iy5l 
--km:s;fysa tpmlnpiiysl 
-kf:s;fygaitpmln?:,iysl 



rTCS;^HLTyVVlFYGIi:;SMYAKPi:SQDLTGKDKFQTSDKIlSi. FYGV TPKLN?': 



60 



Human_OLF 
Mouse_OLF 
NOV? 
Rat OLF 



R: ;KDVKAAlr.K . ATi - NFP- 
RJiKDVKGAJ.KRITLi 

Ri'-.KDVKR^.l .KK/ML: :RT- - 
:< :KDVKAA ."KY L LKv^KYI P 



(SEQ ID NO. 

(SEQ ID NO. 

(SEQ ID NO, 

(SEQ ID NO. 

54 
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Consensus key 
* - single, fully conserved residue 
5 ; - conscn iiiKMi oTsimny uioup.s 

. - conservation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins that are 

10 specifically located at the ciliated surface of olfactory sensory neurons in the nasal epithelium 
and are involved in the initial steps of the olfactory signal transduction cascade. Accordingly, 
the N0V7 nucleic acid, polypeptide, antibodies and other compositions of the present 
invention can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 

15 superfamily, NOV7 satisfies a need in the art by providing new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonUmiting example, those involving 

20 neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in NOV7, PSORT analysis predicts that NOV7 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 

25 a cleavage site between positions 43 and 44. 

NOV8 

A N0V8 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
30 receptor (GPCR) superfamily of proteins, A NOV8 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 28. The disclosed nucleic acid (SEQ ID NO: 14) is 
980 nucleotides in length and contains an open reading fi-ame (ORF) that begins with an ATG 
initiation codon at nucleotide 25 and ends with a TGA stop codon at nucleotide 949. The 
representative ORF encodes a 308 amino acid polypeptide (SEQ ID NO: 15). Putative 
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untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 

NO: 14. 



TABLE 28 

5 TAATGAATAGTGGCAAGAGGGAAAG ATGGCCATGGACAATGTCACAGCAGTGTT 
TCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAGACACGTTTTTCAC 
ATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGGAATGGATTTATGATCTTTC 
TTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTAGTAACCTGT 
CTTTCTTAGACCTTTGTTATGGAACAGCTTCCATGCCCCAGGCTTTGGTGCATTGTT 

1 0 TCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGAGTGTCTCCT 
TGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTATGACCGTGTG 
GTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTATGTGT 
CTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCC 
TATCCCTGAGGCTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAG 

1 5 ATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTC AATGAATTTATGATC 
CTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTAC 
ATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCAGGCTCAAGG 
CCTTTACCACATGTGGCTCTCACCTGACCGTGGTGACAATCTTCTATGGGTCAGCC 
ATCTCCATGTATATGAAAACTCAGTCCAAGTCCTACCCTGACCAGGACAAGTTTAT 

20 CTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTGATATATAGCCTGA 
GAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGGACATGAG 
CCTTCTTTGCTTCTAAACGTCTAAAAT (SEP ID NO. 14) 



MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 
25 FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAM 
AYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVrNH 
FACEILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTT 
CGSHLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRKKDVK 
RAIRKVMLKRT (SEQ ID NO. 15) 

30 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. NOV8 nucleic acids, 
35 polypeptides, antibodies, and other compositions of the present invention can be used to detect 
nasal epithelial neuronal tissue. 

The NOV8 nucleotide has a high degree of homology (99 % identity) to a human 
genomic clone RP1-154J13 from chromosome Xq26.1-26.3 (CHRX) (GenBank Accession 
No.: AL049734), as shown in Table 29. The NOV8 polypeptide has homology 
40 (approximately 47% identity, 58% similarity) to a mouse B6 olfactory receptor (OLF) 

(GenBank Accession No.: AAG45201), as shown in Table 30. Overall amino acid sequence 

56 
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identity within the mammalian OR family ranges from 45% to >80%. OR genes that are 80% 

or more identical to each other at the amino acid level are considered by convention to belong 

to the same subfamily. See Dryer and Berghard, Trends in Pharmacological Sciences , 1 999, 

20:413. OR proteins have seven transmembrane a-helices separated by three extracellular and 

5 three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 

terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 

between the second and sixth transmembrane domains. Thus, N0V8 is predicted to have a 

seven transmembrane region and is similar in that region to representative olfactory receptor 

GPCRs of mouse (SEQ ID NO. 57) (GenBank Accession No.: AAB25299), rat (SEQ ID NO. 

1 0 58) (GenBank Accession No.; AAB25299), and human (SEQ ID NO. 59) (GenBank 

Accession No.: AAG45204), as shown in Table 31. 

TABLE 29 

NOV8 : 1 taatgaatagtggcaagagggaaagatggccatggacaatgtcacagcagtgtrtcagtt 60 
15 i I I i 11 I ( i M 1 f I I I 1 I f I I I I M f M I I I I I { I I M I M M I M i I ! M I M t I t I t i 

CHRX: 120336 taatgaatagtggcaagagggaaagatggccatggacaatgccacagcagtgt c tcagt t 
120395 

20 NOV8 : 61 tctccttattggcatttctaactatcctcaatggagagacacgtttttcacatragtgct 120 
[ I { M I [ [ f 1 I I t 1 i M M t 1 M M t i M M 1 M t f I I it i i I M M i M 11 M M t t h 
CHRX: 120396 tctccttattggcat ttctaactatcctcaatggagagacacgtttttcacattagtgct 
120455 



25 



30 



NOV8 : 121 gataatttacctcagcacattgttggggaatggatttatgatctttcttattcactttga 180 

I 1 ! I M I ) N I I M 1 ) 1! I I M j 1 It I } ) M } ] } I } j 1 I I M 1) I I ! I I ) i M i I I j ! I I 
CHRX : 1204 5 6 gataatt tacctcagcacattgttggggaatggatttatgarctttctt attcactttga 
120515 



N0V8 : 181 ccccaacctccacactccaatctacttct tccttagtaacctgtctttcttagacctttg 240 

j I I I M I I I M I i M i I I i 1 M i 1 I i M I It I I I I I I i It i I ] 1 1 I I I i I M 1! ! I I i I I 
CHRX: 120516 ccccaacctccacactccaatctacttctt act tagtaacctgtctttcttagacctttg 
35 120575 

N0V8 : 241 ttatggaacagcttccatgccccaggctttggtgcattgt tt ctctacccatccctacct 300 
M t t I I t I I t I f I t I t I I 1 t t I t I 1 1 i t t I t I t t I t I I I I 1 M I I i I I I I 1 I M t I t t II 
40 CHRX: 120576 ttatggaacagcttccatgccccaggctttggtgcattgttt ctctacccatccctacct 
120635 

NOVB : 301 ctcttatccccgatgtttggctcaaacgagtgtctccttggct ttggccacaqcagagtg 360 
45 i M I I 1 t f t t t 1 I I] M 11 t I t I I t I I t I I I j t I t i I 1 1 1 I i I I 1 t t i I t I t I ;i I 1 1) 1 

CHRX : 120636 ctcttatccccgatgtttggctcaaacgagtgt ctccttgactttggccacagcagagtg 
120695 

50 N0V8 : 361 cctcctactggctgccatggcctatgaccgtgtggttgctatcagcaatcccctgcgtta 420 
1 1 I 1 I t t t t I I II 1 I I 1 1 I I I I I It i II I 1 t II I I 1 II I 11 I t M 1 t i I 1 1 t ! M t M 1 i 
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CHRX: 120696 cctcctactggctgccatggcctatgaccgtgtggttgct at cagcaatcccctgcgtta 
120755 



10 



15 



N0V8: 4 21 

CHRX: 120756 
120815 



N0V8: 



481 



CHRX:120816 
120875 



ttcagtggttatgaatggcccagtatgtgtctgcttggttgctacctcatgggggacatc 4 80 
I i ) t i M i M I M M I I I i M M ) M I 1 M I M M M 1 ) M i I 1 I } } i M M M t 1 M M 
ttcagtggttatgaatggcccagtatgtgtctgcttggttgctacctcatgggggacatc 



acttgtgctcactgccatgctcatcctatccctgaggcttcacttctgtggggctaargt 54 0 
M i I ( i ) I I M i 1 M I I I M I M I i I I I i M i I 1 I i 1 i M i ) i I ) M 1 ! i j 1 ! I M ) I I 1 
act tgtgctcactgccatgctcatcctatccctgaggcttcacttctgtggggctaatgt 



20 



N0V8: 



541 



CHRX: 120876 
120935 



catcaaccattttgcctgtgagattctctccctcattaagctgacctgttctgataccag 600 
1 M I I I i ( 1 I i i i ! M M I I M 1 f I 11 t i I I t 11 1 M 1 I M I i M 1 } I I I i 1 M I I I M I 
catcaaccattttgcctgtgagattctctccctcattaagctgacctgttctgataccag 



N0V8 : 601 cctcaatgaatttatgatcctcatcaccagtaxicttcaccctgctgctaccat ttgggtt 660 
I I I I I M f M j i 1 I 1 I I I M i I 1 1 I I 1 I 1 1 I I I I I 1 j j i 1 I 1 I j j M I i I J { M I I 1 I { 1 
25 CHRX : 120936 cctcaatgaatttatgatcctcatcaccagtatcttcaccctgctgctaccatttgggtt 
120995 

N0V8 : 661 tgttctcctctcctacatacgaattgctatggctatcataaggattcgctcactccaggg 720 
30 I I I I f I I M j I I I I I I I I I ] M f M I I I I I I 1 I I I 1 1 I I I M I 1 i 1 I I M I ) j 1 I i I t M 

CHRX: 120996 t gt t ct cc t ct cctacat a cgaatt get at ggct a tcataaggattcgctcactccaggg 
121055 



35 



40 



45 



N0V8: 721 

CHRX:121056 
121115 



caggctcaaggcctttaccacatgtggctctcacctgaccgtggtgacaatcttctatgg 
I I I I I N M i I I I M I I M I 11 I j M I I 1 I I I M I I f t I I I I I I f I I I I I I I I I I j M I ) 
caggctcaaggcctttaccacatgtggctctcacctgaccgtggtgacaatcttctatgg 



780 



N0V8 : 781 gtcagccatctccatgtatatgaaaactcagtccaagtcctaccctgaccaggacaagt t 
I I I I I I M I j I I M M j I I t i I I 1) ) M I I I i ! M I I M i { I I I i I I i M I I I I I M M I 
CHRX: 121116 gtcagccatctccatgtatatgaaaactcagtccaagt cctaccctgaccaggacaagtt 
121175 



840 



50 



N0V8 ; 841 tatctcagtat tttatggagctttgacacccatgttgaaccccctgatatatagcctgag 900 

I t t I I 1 1 M 1 I I I M 1 M I M 11 1 I M M ) t I I I ) t 1 } ) M 1 M M M I 1 1 I 1 It I t t t 1 
CHRX: 12117 6 tatctcagtgttttatggagctttgacacccatgttgaaccccctgatatatagcctgag 
121235 



N0V8: 901 nnnnnnngatgttaaacgggcaataaggaaagt tatgttgaaaaggacatgagccttctt 960 

M M i M I) i M M 1 } M 1 t I I M I I I M I 1 t M M M i I I I II i t I ) t ) 1 M 
55 CHRX: 121236 aaaaaaagatgttaaacgggcaataaggaaagt tatgttgaaaaggacatgagccttctt 
121295 



N0V8: 961 tgct t ctaaacgt ct aaaat 980 (SEQ ID NO. 14) 
60 I i II II I I I M 1 1 II 1 II i i 

CHRX: 121296 tgct t ctaaacgt ctaaaat 121315 (SEQ ID NO. 55) 
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• 1 MAMDNVTAVFQFLLIGTSNYPQWRDTFFTLVLIIYLSTLLGNGFMiri.IHFDPr:i:-:TPIY 60 

M DN T+V +F+ PQ + F L L lYL T+LGN +1 IIH DP IHTP+Y 

GIF: 1 MGEDNRTSVTEFIFLGLSQDPQTQVLLFFLFLFIYLLTVLGNLLIIVLIHSDPRIHTPMY 60 

N-"5 - 61 FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSXXXXXXXXXXXXXXXY 120 

FFL NLSF DLC+ T ++PQ LVH +S+ C Q V Y 

OIF: 61 FFLRNLSFADLCFSTTTVPQVLVHrLVKRKTISFAGCSTQIVVLLLVGCTECAl--^VM3 i _20 

* 121 DRVVAISNPLRYSVVMNGPVCVCLVATSWGT-SLVLTAMLILSLRLHFCGANVr.-HFACE 179 

DR VA+ PL YS VCV L A SW + +LV +LRL G NVr."HF CE 

OLF: 121 DRYVAVCKPLHYSTIMTHWVCVQLAAGSWASGALVSLVDTTFTLRLPYRGNNViXHFFCx:. i80 

180 ILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYXXXXXXXXXXXSLQGR-KAFTT 239 
+ L+KL +DT E I + LL P +L SY S +GR1K F-fT 

OLF: 181 PPALLKLASADTYSTEMAIFAMGVVILLAPVSLILTSYWNIISTVIQMQSGEGRLKVFST 240 

NO--^8-24 0 PGSHLTVVTIFYGSAISE^YMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRKKDVKRA 299 

CGSHL VV +FYGSAI YM+ SK ++DK ISVFY A+TPMLNF- I YSLR KDVK A 
OLF: 241 CGSHLI VVVLFYGSAI FAYMRPNSKIMNEKDKMISVFYSAVTPMLNP^ I YSLRKKDVKGA 300 

NCVS:300 IRKVMLK -30 6 (SEQ ID NO. 15) 
+R++ LK 

OL": 301 LRRITLK 307 (SEQ ID NO, 56) 



Where denotes similarity 
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TABLE 31 



Mcuse__OLF 
NOV 8 
Rar_OLF 
Hunian OLF 



Mouse_OLF 
NOV 8 
Rar_OLF 
Hur.an OLF 



mgednrtsvtef: 

MAMDNVTAVFQFl. 



-MGF 



.G.,SQDP, TQVLLFF..FLF-YLLTVLGNL--L IVLIHSDPRI 
G:SNYPvWRDTFFT_.VLI :YLSTLLGNG — r.:iFLIr:FDPNI 

..G :SGYp;:teilyfv: vlv:;ylvihtgngcyv ..IIASIFDSHX 
.R..SAH?:^ lektffv_ill:.ylvillgng--v .-ILVT^LDSRI 



:yfflrnlsfad_cfst'; 

YFFLSNLSFLD-CYGT- 

:yfflgnlsfld- --tt; 
:yfflgnlsflq.-Cftt. 



PQVLVHF: VK: KT -S;-AGCSTQIV L_..L GC 

; PQALVHCI'ST iPY- S : PRCLAQTS S^A_.AT- 

PSTLVSL : SK "RN . S : SGCTVQMF Gi A! ;GS 

PLVLDSF-TP, ET SfSACAVQMA S- Al ;AG 



:ll: 
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Mouse_OLF 
NOV 8 
Rai:_OLF 
Human OLF 



-ORYVA/C.- PL.iYST.MTHWVC 'Q.A-GSWASGALVSLVDTTf LP:RC-NN\ 
■ DRVVA S- :PL> Y5V MNGPVC . C : :V \TSWGT-SLVLTAMLI : . :-.vLHl C:-AV\ 
'DKYV^ - C' PL'- YSy-.MSKEVY *S;-:A::ASWFSGGINSVVQTS_.-.:: •.LP;. CGNK\ 
•DRYV;^ C--PL--VSV MSKAAYi:Pi:A'-SSWAIGGAASVVHTS:...- . LPiGC-DN\ 
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Mcuse__OLF 
NCV8 
Rar_OLF 
Hu-an OLF 



CEPP.:.. 

CEIL.': 
CEVL.-. 

ceil;-; 



.KL -.S ■•.CTYSTEt«4A.. FAMG . VILLA?VS-.:LTSYWNI IS . 
KL';CrDTSLNEFM_LITS. FTLLLPFG: "LLSYIRIAI-l 

.kl;-.C ",di3lnivt: :visn:_aflvl?ll,.;ffsyvlily : 
.KL;G.-.::asiNVis; :evtn iFLGVpvLi .sfsyvfitt . 



;;qsgegrlk'. 

^RSLQGRLrl- 
;.N5ASGRRK= 
. . P5AEGRK?" 
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Mcuse__OLF 
NOV 8 
Rat:_OLF 
HuT:an OLF 



:cg;-hlivvv:.f: 
:cg;'hltvvt_f: 

:CS. -.HLTVVV: F' 
:C5;.HLTVVI' F" 



r;A:FAYMr.p:-S. imnekdk::is fysa 

:-;"a:smym: t. s ^ sYPOQOKris . tyga-t; 

:--:i:;SMYA.:?:;S: DLTGKDKFQTSDK..IS..FYGV 
^;LrFMYG;:P/S.:DSMGADKEDLSDK;:iP:-- YGV.T^ 
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Mcuse_OLF 
NOV 3 



r::kdvkga,-;-r;tlk — 

R/'KCVKP-A. ' K MLKRT- 



{SEQ ID NO. 57) 
(SEQ ID NO. 15) 
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Rat__OLF Rl.KDVKAA '/Y:LKQKYIP- (SEQ ID NO. 58) 

Human OLF R::KDVKAA ■ R.-.LRPKGFTQ (SEQ ID NO, 59) 



5 Consensus key 

* - single, fully conserved residue 

. - conservation of weak groups - no consensus 



10 The OR family of the GPCR superfamily is a group of related proteins located at the 

ciliated surface of olfactory sensory neurons in the nasal epithelium. The OR family is 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV8 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

1 5 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, NOV8 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

20 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in NOV8, PSORT analysis predicts that NOV8 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 

25 endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 
a cleavage site between positions 43 and 44. 



NOV9 

A NOV9 sequence according to the invention is a nucleic acid sequence encoding a 
30 polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A N0V9 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 32. The NOV8 nucleic acid sequence (SEQ ID NO. 14) 
was further analyzed by exon linking, and the resulting sequence was identified as NOV9. 
The disclosed nucleic acid (SEQ ID NO: 16) is 980 nucleotides in length and contains an open 
35 reading frame (ORF) that begins with an ATG initiation codon at nucleotide 35 and ends with 
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a TAG termination codon at nucleotide 958. The representative ORF encodes a 308 amino 

acid polypeptide (SEQ ID NO: 17). Putative untranslated regions are upstream of the initiation 

codon and downstream of the termination codon in SEQ ID NO: 16. 



TABLE 32 

GCATCCATTTAATGAATAGTGGCAAGAGGGAAAGATGGCCATGGACAATGTCACA 

GCAGTGTTTCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAGACAC 

GTTTTTCACATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGGAATGGATTTA 

TGATCTTTCTTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTA 

GTAACCTGTCTTTCTAGACCTTTGTTATGGAACAGCTTCCATGCCCCAGGCTTTGG 

TGCATTGTTTCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGA 

GTGTCTCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTAT 

GACCGTGTGGTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCC 

AGTGTGTGTCTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCA 

TGCTCATCCTATCCCTGAGGCTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTG 

CCTGTGAGATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTCAATGAA 

TTTATGATCCTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCTC 

CTCTCCTACATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCAG 

GCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGGTGACAATCTTCTATG 

GGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCCTGACCAGGA 

CAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTGATAT 

ATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAA 

GGACATGAGCCTTCTTTGCTTCTAAACGTCTAAAAT (SEQ ID NO. 16) 



MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 

FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAM 

AYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVINH 

FACEILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTT 

CGSHLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRKKDVK 

RAIRKVMLfCRT (SEQ ID NO. 17) 



A target sequence previously identified as Accession Number AL135784_A was 
subjected to the exon linking process in two separate procedures. PGR primers were designed 
by starting at the most upstream sequence available, for the forward primer, and at the most 
downstream sequence available for the reverse primer. In each case, the sequence was 
examined, walking inward from the respective termini toward the coding sequence, until a 
suitable sequence that is either unique or highly selective was encountered, or, in the case of 
the reverse primer, until the stop codon was reached. Such suitable sequences were then 
employed as the forward and reverse primers in a PGR amplification based on a library 
containing a wide range of cDNA species. The resulting amplicons were gel purified, cloned 
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and sequenced to high redundancy to provide the sequence reported below, which are 

designated Accession Numbers AC135784B and AC135784B_dal, 

The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 

5 involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

NOV9 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

can be used to detect nasal epithelial neuronal tissue. 

The NOV9 polypeptide has a high degree of homology (99% identity) to the N0V8 

polypeptide as shown in Table 33. Overall amino acid sequence identity within the 

10 mammalian OR family ranges from 45% to >80%. OR genes that are 80% or more identical to 

each other at the amino acid level are considered by convention to belong to the same 

subfamily. See Dryer and Berghard, Trends in Pharmacological Sciences , 1999, 20:413. Thus 

N0V8 and NOV9 belong to the same subfamily of ORs. 

OR proteins have seven transmembrane a-helices separated by three extracellular and 

15 three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 

terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 

between the second and sixth transmembrane domains. 



TABLE 33 

20 N0V9 MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPiy 
N0V8 MAMDMVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 

N0V9 FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAMAY 
N0V8 FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAMAY 



25 



N0V9 DKVVAISNPLRYSVVMKGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVINHFACEI 
N0V8 DRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVINHFACEr 

N0V9 LSLIKLTCSDTSLNEFMILIT3IFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTTC 
30 N0V8 LSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTTC 

N0V9 GSHLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRKKDVKRAI 
N0V8 GSHLTVVTIFYGSAISMYMKTQSKSSPDQDKFISVFYGALTPMLNPLIY3LRKKDVKRAI 

35 N0V9 RKVMLKRT (SEQ ID NO: 17) 
N0V8 RKVMLKRT (SEQ ID NO: 15) 
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Consensus key 
* - single, fiilly conserved residue 

5 The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epitheliiun that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV9 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 
10 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, NOV9 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
15 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and woimd healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in NOV9. PSORT analysis predicts that NOV9 is likely localized in 
the plasma membrane. Likewise, SignalP analysis indicates that there is most likely a 
20 cleavage site between positions 43 and 44. 
Possible SNPs found: 
106: gap->C(7) 
126555085(1), phred 35 
126555099(1), phred 45 
25 1265551 15(i), phred 34 

126555 172(i), phred 19 
126555218(1), phred 49 
126555196(1), phred 45 
126555131(i), phred 40 

30 

185: A->C(7) 
126555085(1), phred 39 
126555099(1), phred 49 
126555115(1), phred 33 
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126555172(0, phred 39 

126555218(0, phred 49 

126555196(0, phred 49 

126555131(0, phred 38 

5 

371: C->T(6) 
126555085(0, phred 24 
126555099(0, phred 39 
126555115(0, phred 26 
10 126555218(0, phred 34 

126555196(0, phred 34 
126555131(0, phred 42 

691: A->G(6) 
15 11 926285 1(0, phred 25 

119262805(0, phred 28 

119262828(0, phred 22 

119262814(0, phred 34 

119262799(0, phred 32 
20 119262822(0, phred 23 

NOVIO 

A NOVIO sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

25 receptor (GPCR) superfamily of proteins. A NOVIO nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 34. The disclosed nucleic acid (SEQ ID NO; 18) is 
1012 nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 25-27 and ends with a TGA stop codon at nucleotides 988-990. 
The representative ORF encodes a 321 amino acid polypeptide (SEQ ID NO: 19). Putative 

30 untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 
NO: 18. 

TABLE 34 

TCATTTCCTTCATAGATTAGAAGA ATGAGTGTCATAGAAGCCAATAACATTTCTGG 
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GCCTGTGAGTGAATTTATCCTCCTGGGCTTCCCTGCCTGCTGCAGGGAGACCAAGA 
TCCTCCTCTTTGTGGTCTTCTCCCTCATCTACCTTCTGACCCTCATGGGTAACACAT 
CCATCATCTGCGCTGTGTGGTCAAGCCAGAAACTCCACACACCTATGTACATCCTC 
TTGGCTAATTTCTCTTTCCTGGAGATCTGCTGCATTAGTTCTGATGTCCCAATGTTG 
GCCAATCTCATCTCCCATATCAAGAGCATCTCCTATGCTGGCTGCCTGCTCCAGTT 
CTTCTACTTCTCCATGTGTGCTGCAGAAGGCTACTTTCTGTCTGTGATGTCCTTTGA 
TCGGTTCCTTACCATCTGTCGACCTTTGCATTATCCCACAGTCATGACTCACCACCT 
GTGTGTCCGATTAGTGGCCTTCTGCAGGGCAGGTGGTTTTCTATCCATACTGATGC 
CTGCAGTGCTTATGTCCCGAGTGCCTTTCTGTGGCCCTAACATCACTGACCATTTTT 
TCTGTAACCTGGGACCATTGCTGGCACTGTCCTGTGCCCCAGTTCCCAAAACTACT 
CTGACTTGTGCTACAGTAAGCTCTCTCATCATCTTCATCACCTTCCTCTACATTCTT 
GGGTCCCATATCTTAGTTTTGCGAGCTGTTCTGTGGGTCCCAGCTGGCTCAGGCAG 
GAACAAAGCTTTCTCTACATGTGCTTCCCATTTCTTGGTTGTTTCTTTCTTCTATGG 
CTCAGTCATGGTGATGTATGTGAGTCCAGGCTCCAGGAGCCGCCCTGGGACACAG 
AAATTTGTGACATTGTTTTACTGCACAGCAACCCCATTCTTTAATCCCCTGACCTA 
CAGTCTCTGGAACAAAGATATGACAGATGCCCTTAAAAAAGTGCTGGGAGTGCCA 
TCAAAAGAAATATATTGGAACACACTGAAATG ATATACATTCTTCTACAATTATT 
(SEQIDNO. 18) 

MSVIEANNISGPVSEFILLGFPACCRETKILLFVVFSLIYLLTLMGNTSIICAVWSSQKLH 

TPMYILLANFSFLEICCISSDVPMLANLISHIKSISYAGCLLQFFYFSMCAAEGYFLSVM 

SFDRFLTICRPLHYPTVMTHHLCVRLVAFCRAGGFLSILMPAVLMSRVPFCGPNITDHF 

FCNLGPLLALSCAPVPKTTLTCATVSSLIIFITFLYILGSHILVLRAVLWVPAGSGRNKA 

FSTCASHFLVVSFFYGSVMVMYVSPGSRSRPGTQKFVTLFYCTATPFFNPLTYSLWNK 

DMTDALKKVLGVPSKEIYWNTLK (SEQ ID NO. 19) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV 10 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV 10 polypeptide has homology (approximately 55% identity, 69% similarity) 
to mouse odorant receptor SI (OLF) (GenBankAccession No.: AAD27592), as is shown in 
Table 35. Overall amino acid sequence identity within the mammalian OR family ranges from 
45% to >80%. OR genes that are 80% or more identical to each other at the amino acid level 
are considered by convention to belong to the same subfamily. See Dryer and Berghard, 
Trends in Pharmacological Sciences . 1999, 20:413. 

OR proteins have seven transmembrane a-helices separated by three extracellular and 
three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 
terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 
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between the second and sixth transmembrane domains. Thus, NOV 10 is predicted to have a 

seven transmembrane region and is similar in that region to representative olfactory receptor 

GPCRs of mouse (SEQ ID NO. 81) (GenBank Accession No,: NP__064684), rat (SEQ ID NO. 

82) (GenBank Accession No.: P23270), and human (SEQ ID NO. 99) (GenBank Accession 

5 No,: CAB42853X as shown in Table 36. 



TABLE 35 



NOVIO : 7 NNISGPVSEFILLGFPACCRETKILLFWFSLIYLLTLMGNTSIICAVWSSQKLHTPMYI 66 
10 N + V+EF+LLGFP + +1 LFV+F + Y+LTL+GN +IICAV +LHTPMY 

OLF: 13 NRSAAHVTEFVLLGFPGSWK-IQIFLFVLFLVFYVLTLLGNGAIICAVRCDSRLHTPMYF 71 

NOVIO: 67 LLANFSFLEICCISSDVP-MLANLISHIKSISYAGCLLQF-FYFSMCAAEGYFLSVMSFD 124 
LL NFSFLEI +SS +P +LAN++S K+IS++GC LQF F+FS+ E FL+VM++D 
15 OLF: 72 LLGNFSFLEIWYVSSTIPNILANILSKTKAISFSGCFLQFYFFFSLGTTECLFLAVMAYD 131 

NOVIO: 125 RFLTICRPLHYPTVMTHHLCVRLVAFCRAGGFLSILMPAVLMSRVPFCGPNITDHFFCNL 184 

R+L ICRPLHYPT+MT LC LV+ C GFL +P 4-S + + PFCG NI DHF C+ + 
OLF: 132 RYLAICRPLHYPTIMTRRLCCILVSSCWLIGFLGYPIPIFSISQLPFCGSNIIDHFLCDM 191 

20 

NOVIO: 185 GPLLALSCAPVPKTTLTCATVSSLI IFITFLYILGSHILVLRAVLWVPAGSGRNKAFSTC 244 

PL+ALSCAP P T SS + + F T YIL S+IL+LRAV VP+ +GR KAFSTC 

OLF: 192 DPLMALSCAPAPITEFIFYAQSSFVLFFTIAYILRSYILLLRAVFQVPSAAGRRKAFSTC 251 

25 NOVIO: 245 ASHFLVVSFFYGSVMVMYVSPGSRSRPGTQKFVTLFYCTATPFFNPLTYSLWNKDMTDAL 304 
SH +WS FYG+VMVMYVSP QK +TL Y TP FNPL YSL NKDM AL 

OLF: 252 GSHLWVSLFYGTVMVMYVSPTYGIPILMQKILTLVYSVMTPLFNPLI YSLRNKDMKLAL 311 

NOVIO: 305 KKVL 308 (SEQ ID NO. 19) 

30 + VL 

OLF: 312 RNVL 315 (SEQ ID NO. 78) 

Where *+' denotes similarity. 

35 

TABLE 36 



inouse_0LF MSLFPQRNLDAMNRSAAHVTEFVLLGFPG-SWKIQ: FLFVLFLVFYVl^TLLGNGAIICAV 

40 NOVIO MSVZEANNISGP VSEFILLGFPACCRETKI l^LFVVFS:.! YI^LTLMGNTSI ICAV 

rat__0LF KERRNHSGR '/SEFVLLGFPA-PAPLRV:.LFFLSLLXYVLVLTENMLIIIAI 

human_0LF KDQSNYSS :.HGF:LLGFSN-HPKMEr-': :LSGVVA:FY1,ITLVGNTAIILAS 

+ . * . ir * * -k . . -ir . . -k , , Sr ■*■ -ir -k -ir 

45 mouse^OLF RCDSRLHTPMYF:.LGNrSFLE:WYVSST:PN;LANILS KTIxAISFSGCFLQFYFFf 

NOVIO WSSQKLHTPiyiYi:.LANrSFLE:CCI5SDVP-l-:LANLIS HXKSIS lAGCLLQF-Fi F 

rat_OLF RNHPTLHKPMYFFLANKSFLZ:WYV?VT:PKKLAGriGSKENHG:LISrEAC[:TQLYFrL 

human_OLF LLDSQLHTPMYFFLRNlSFLrLCFTTSIIPQKLVNLWG PDKTISYVGC: IQLYViK 

50 

mouse_OLF S:.GTT£CLrLPVK-/iDRiX;--ICRPLHYPT:i:TR?,LCCI LVSSCWLXGFLGYP : PIFSISQ 

NOVIO SL:CAAEGYrL?:VMi^FDRFL7IC':^.PLHYPTVi:TH:iLCVRLVAFCRAGGrLSILL:PAVLMSR 

rat_OLF GLGCTECV:.LAVK^\i DRiVAICHPLHYPV:/SS?.LCVQI-:AAGSWAGGFGISM7KVFLISR 

human_OLF WLGSVECLLLAVMSYDRFTAICKPLHYFV VKNPHLCLKl':iIMIWSIS:.ANSV VLCTL 

mouse OLF lpfcgsnii:;hf:.c:.::dplka:.3Capapitefifyaqssfvlfft:ayilrsvil:.lrav 
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Novio vpfcgpnit:hffc::lgpl'-.alscapvpkttltcatvssl::fite'lyilgs:iilvlrav 

rat_OLF :.SYCGPNTi::HFrc::VSPL:.NLSCTDMSTAElTDFVLAIF:L:iGPL.SVTGASiMA:TGAV 
human OLF 1.PTCGNNIL:'HF:.C£LPALVK:ACVDTTTVE^CSVFALGI: I VLTPLILILIS iGYIAKAV 



10 



inouse_OLF FQVP5A.AGRRKAFSTCGSH:.VVVSLFyG?VKVKYVSPTYGiPILMQKIL,?LVYSVMTPL^ 

NOVIO LWVPAGSGRNKAFSTCASHFLVVSrFYGSVl-:VKYVSPGSRSRPGTQKrV'::.FYCTATPF.- 

rat_OLF kripsaag:-hkafstcash::.tvvi: FYA^.siFi yarpkalsafdtnk:;;3\"lyavivpli 

human OLF IRTKSKL^.SQRKAt-NTCGSHLTVVSKFYG?! :YKYLQPGNRASKDQGKFli?LFYTVITPS_ 



15 



mouse_OLF NPl^IYSLRNKDKKLALP.NV:.— LGMRIVK::M {SEQ ID NO. 81) 

NOVIO npityslwnkd[-:tdalkkv:.gvpskeiyw::tlk {Seq id no. 19) 

rat_OLF NP:IYCLRN:;DVKRAL?.RT:.H-LAQDQEA::TNKGSKIG (SEQ ID NO. 82) 

human OLF 1SIP1IYTLRNI:DI'':KDALKKLKRFHHKSTKIKRNCKS (SEQ ID NO. 99) 



Consensus key 

* - single, fully conserved residue 
20 : - consen aiion of sItojiu iiroups 

. - conservation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 

25 involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

N0V9 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOVIO satisfies a need in the art by providing new diagnostic or therapeutic 

30 compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

35 Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOVIO. PSORT analysis predicts that NOVIO is likely localized 
in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), and mitochondrial 
inner membrane. Likewise, SignalP analysis indicates that there is most likely a cleavage site 
between positions 46 and 47, 

40 

NOVll 
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A NOVl 1 sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A NOVl 1 nucleic acid and its encoded polypeptide 

includes the sequences shown in Table 37. The disclosed nucleic acid (SEQ ID NO:20) is 

5 1,178 nucleotides in length and contains an open reading frame (ORF) that begins with an 

ATG initiation codon at nucleotide 154 and ends with a TAG stop codon at nucleotide 1093. 

The representative ORF encodes a 3 12 amino acid polypeptide (SEQ ID N0:21). Putative 

untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 

NO. 20. 

10 

TABLE 37 

TCATCCTTCCAAGGGGAAGAGAGCAGTATCCCAAATCCAAATTGAAGAAAATAAA 
CATATATCTATTCACCAGAAGAGATAGAAGGGAGACAGGGCAGAATTTCTGTGGT 
TCTTACTATCTCTGTCACCTCTACAGGCCAAACCAGTGAGGACC 7TC?GAGACTACT 

1 5 AATACCACTGGATTTGTAAATG AGTTC ATCCTCTTGGGCTTCCCCTGCCGCTGGGA 
GATCCAGATCCTCCTTTTTGTGGTCTTCTCTCTCATCTACCTTCTGACCCTCCTAGG 
TAACACATCCATCATCTGTGCTGTGTGGTCAAGCCAGAAACTCCACACACCTATGT 
ACATCCTACTGGCCAATTTCTCCTTCCTGGAGATCTGCTGTGTCAGTTCTGACGTG 
CCCATAATGGCAGCCAATCTCATCTCCCAGACACAGAGCATCTCCTGTGCTGGCTG 

20 CCTGCTCCGGTTCTACTTCTTCTCCATGTGTGCTGCAGAGTGCTTATTTCTGTCAGT 
GATGTCTTTTGATAGGTTTCCTGCCATTTGTAGACCTTTGCACTATCCCACCTTAAT 
GACCCATCACGTTTGTGCTCATTTTGTGATCTTCTGCTGGGTGGGTGGCTGTCTCTG 
GTTATTGACCCCTTTGACACTAATATCTCAGGTCCTCTTTTGTGGTCCAAACACTAT 
CGACCATTTTTTCTGTGATCTGGCACCTTTGCTGGCACTGTCTTGTGCTCCAATACC 

25 TGGAATTACTCTGACTTGTGGTATCATTAGCGCTCTCATCATCTTTCTTACCTTCTT 
GTATATCCTTGGGACTTATTTCTGTGTTCTAAGCACAGTGCTACAGGTGCCTTCAG 
GCTTAGGAAGGCATAAGGCTTTCTCAACTTGTGGCTGTCACCTTGCTGTAGTGTCT 
CTCTTCTATGGTTCTCTTATGGTGATGTATGTTAGCCCAGGTTCTGGGGACTATCAT 
GGGATAAAGAAATTTGTGACCTTGTTCTATACTTTGTCAACTCCATTCTTTAATCCT 

30 CTGATCTACAGTTTCCGGAACAAGGATATGAAAGAGGCACTAAAGAAATTTCTGA 
GGAATCGCCACACTGTCGATTG AACCAGTGTGGCGATTCCTCAGGGATCTAGAAC 
TAGAAATACCATTTGACCCAGCCATCCCATTACTGGGTATATACCCAAAGGAC 
(SEQ ID NO. 20) 

35 LETTNTTGFVNEFILLGFPCRWEIQILLFVVFSLIYLLTLLGNTSIICAVWSSQKLHTPMY 
ILLANFSFLEICCVSSDVPIMAANLISQTQSISCAGCLLRFYFFSMCAAECLFLSVMSFD 
RFPAICRPLHYPTLMTHHVCAHFVIFCWVGGCLWLLTPLTLISQVLFCGPNTIDHFFCD 
LAPLLALSCAPIPGITLTCGnSALIIFLTFLYILGTYFCVLSTVLQVPSGLGRHKAFSTCG 
CHLAVVSLFYGSLMVMYVSPGSGDYHGIKKFVTLFYTLSTPFFNPLIYSFRNKDMKEA 

40 LKKFLRNRHTVD (SEQ ID NO. 2 1 ) 
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The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 

involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

NOV 10 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

5 can be used to detect nasal epithelial neuronal tissue. 

The NOVl 1 polypeptide has homology (57% identity, 70% similarity) to a mouse 

odorant receptor SI (OLF) (GenBank Accession No, AAD27592), as shown in Table 38. 

Overall amino acid sequence identity within the mammalian OR family ranges from 45% to 

>80%. OR genes that are 80% or more identical to each other at the amino acid level are 

10 considered by convention to belong to the same subfamily. See Dryer and Berghard, Trends in 
Pharmacological Sciences , 1999, 20:413. OR proteins have seven transmembrane a-helices 
separated by three extracellular and three cytoplasmic loops, with an extracellular amino- 
terminus and a cytoplasmic carboxy-terminus. Multiple sequence aligment suggests that the 
ligand-binding domain of the ORs is between the second and sixth transmembrane domains. 

15 Thus, NOVl 1 is predicted to have a seven transmembrane region and is similar in that region 
to representative olfactory receptor GPCRs of mouse (SEQ ID NO. 60) (GenBank Accession 
No.: NP_064684), rat (SEQ ID NO. 61) (GenBank Accession No.: AAC17222), and human 
(SEQ ID NO. 62) (GenBank Accession No.: NP_039225), as shown in Table 39. 



20 TABLE 38 

NOVll: 10 VNEFILLGFPCRWEIQILLFWFSLrYLLTLLGNTSIICAVWSSQKLHTPMYILLANFSF 69 

V EF+LLGFP miQl LFV+F + Y+LTLLGN +IICAV +LHTPMY LL NFSF 
OLF: 19 VTEFVLLGFPGSWKIQIFLFVLFLVFYVLTLLGNGAIICAVRCDSRLHTPMYFLLGNFSF 78 

25 NOVll: 70 LEICCVSSDVPIMAANLISQTQSISCAGCLLRFY-FFSMCAAECLFLSVMSFDRFPAICR 128 
LEI VSS +P + AN-I- + S+T+ + IS +GC L+FY FFS+ ECLFL+VM++DR+ AICR 
OLF: 79 LEIWYVSSTIPNILANILSKTKAISFSGCFLQFYFFFSLGTTECLFLAVMAYDRYLAICR 138 

NOVll: 129 PLHYPTLMTHHVCAHFVIFCWVGGCLWLLTPLTLISQVLFCGPNTIDHFFCDLAPLLALS 188 
30 PLHYPT+MT +C V CW+ G L P+ ISQ+ FCG N IDHF CD+ PL+ALS 

OLF: 139 PLHYPTIMTRRLCCILVSSCWLrGFLGYPIPIFSISQLPFCGSNIIDHFLCDMDPLMALS 198 

NOVll; 189 CAPIPGITLTCGIISALIIFLTFLYILGTYFCVLSTVLQVPSGLGRHKAFSTCGCHLAV^V 248 
CAP P S+ + + F T YIL +Y -)-L V QVPS GR KAFSTCG HL VV 

35 OLF: 199 CAPAPITEFIFYAQSSFVLFFTIAYILRSYILLLRAVFQVPSAAGRRKAFSTCGSHLVVV 258 

NOVll: 24 9 SLFYGSLMVMYVSPGSGDYHGIKKFVTLFYTLSTPFFNPLI YSFRNKDMKEALKKFL 305 
(SEQ ID NO. 21) 

SLFYG++MVMYVSP G ++K +TL Y++ TP FNPLIYS RNKDMK AL+ L 
40 OLF: 259 SLFYGTVMVMYVSPTYGIPILMQKILTLVYSVMTPLFNPLI YSLRNKDMKLALRNVL 315 
(SEQ ID NO. 100) 



Where *+' denotes similarity. 
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TABLE 39 

Mou3e_OLF MSLFPQRNLDAMNRSAAHVTEFV:.LGFPGSWKIQ: FLFVlFLVFi VLT:.LGNGAI ICAVR 

Novii lettn-ttgfvnefi:.lgfpcrweiq::.ifvvfsliylltllgntsi:cavw 

5 Human_OLF MEIVSTGNET:TEFV:.LGFyDIPELHri.ETIVFTAVYVFi:iGNMLi:VAVV 

Rat_OLF MTVNCSLWQENSLTVKHFAlAKFS£VPGECrLLFN:.:LLMF:.VS:.TGNTLIVLA:C 

• * 

Mouse_OLF CDSRLHTPMYF:.LGNFSrLEIWYVSST:PN:LAN::.SKTKAISFSGCFLC:5VFFFS:.GT': 

10 NOVll SSQKLHTPMy::.LANFSL-XHICCVSSDVPIKAAN:.:SQTQSISCAGCLL?.Fi-FFSKCA^. 

Human_OLF SSQRLHKPMY I FIJ\NLSFL::iLYTSAVKPKi-:LEGrL-QEATISVAGCLL-:-rFIFGSlA^ 

Rat_OLF TSPSLHTPiyiYFFLAN:.SLLSIGYTC3V:PKKLQS::.VS£AREISREGCATC::FFFAFFGI7 

15 Mouse_OLF ECLFLAVMAYDRyLAICRPLHYPTIMTRRLCCI_.VSSCWLIGFLGYPIPIFS:SQ:.PFCG 

NOVll ECLFLSVMSFDRFPAICRPLHYPTLMTHHVCAHFVIFCWVGGCLWLLTPLTLISQVLFCG 

Human_OLF ECLLLAVHi vdrYLAICYPLHYPLLMGPRRYMGIVVTTWLSGFVVDGLVVALVAQLRFCG 

Rat OLF ECCLL.^iAR^:FDRCMAICSPLHYATRMSREVCAH:.AIVSWGMGCrVSLGQTNFlFS:.NFCG 



20 



30 



35 



* * * * * + 



Mouse_OLF SNIIDHFLCDKDP>:AL3CAPAPITEFIFYAQ?SEVLFFT:AYILR;?YIL:.:.R.-.VFQVP:- 

(SEQ ID NO. 60) 

NOVll pntidhffcdiap:.1iAL3Capipgitltcgii3Aii:fltflyii.g':yfc\":.s?v:.qvp-^ 

(SEQ ID NO. 21) 

25 Human__OLF PNHIDGFYCDFMLFvGLACSDPRVAQVTTLIL:-VI:"C:.TIPFGLI'_.T57YAR: VVAV"-.RVPA 

{SEQ ID NO. 61) 

Rat_OLF pceidhffcdi.pp:.lalacgdtsqneaaifvvavi.c:sspflli:ysyvk::.iavllmp;: 

(SEQ ID NO. 62) 



Consensus key 

* - single, fully conserved residue 

: - conserv alion of strong groups 

. - conservation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOVl 1 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

40 can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOVl 1 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 

45 compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 
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Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOVl 1. PSORT analysis predicts that NOV 11 is likely localized 

in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), and mitochondrial 

inner membrane. Likewise, Signal? analysis indicates that there is most likely a cleavage site 

5 between positions 42 and 43. 

NOV12 

A NOV 12 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

10 receptor (GPCR) superfamily of proteins. A NOV 12 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 40. The disclosed nucleic acid (SEQ ID NO: 22) is 
1,014 nucleotides in length and contains an open reading frame (ORF) that begins with an 
ATG initiation codon at nucleotides 12-14 and ends with a TGA stop codon at nucleotides 
969-971. The representative ORF encodes a 319 amino acid polypeptide (SEQ ID NO: 23). 

15 Putative untranslated regions are upstream of the initiation codon and downstream of the 
termination codon SEQ ID NO: 22, 
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GGAGAGACCACACTGCCATGCCTCCCTCTGGGCCCCGAGGAACCCTCCTTCTGTC 
GCTGCTGCTGCTGCTCCTGCTTCGCGCCGTGCTGGCTGTCCCCCTGGAGCGAGGGG 
CGCCCAACAAGGAGGAGACCCCTGCGACTGAGAGTCCCGACACAGGCCTGTACTA 
5 CCACCGGTACCTCCAGGAGGTCATCGATGTACTGGAGACGGATGGGCATTTCCGA 
GAGAAGCTGCAGGCTGCCAATGCGGAGGACATCAAGAGCGGGAAGCTGAGCCGA 
GAGCTGGACTTTGTCAGCCACCACGTCCGCACCAAGCTGGATGAGCTCAAGCGAC 
AGGAGGTGTCACGGCTGCGGATGCTGCTCAAGGCCAAGATGGACGCCGAGCAGG 
ATCCCAATGTACAGGTGGATCATCTGAATCTCCTGAAACAGTTTGAACACCTGGA 

10 CCCTCAGAACCAGCATACATTCGAGGCCCGCGACCTGGAGCTGCTGATCCAGACG 
GCCACCCGGGACCTTGCCCAGTACGACGCAGCCCATCATGAAGAGTTCAAGCGCT 
ACGAGATGCTTAAGGAACACGAGAGACGGCGTTATCTGGAGTCACTGGGAGAGG 
AGCAGAGAAAGGAGGCGGAGAGGAAGCTGGAAGAGCAACAGCGCCGGCACCGC 
GAGCACCCTAAAGTCAACGTGCCTGGCAGCCAAGCCCAGTTGAAGGAGGTGTGGG 

1 5 AGGAGCTGGATGGACTGGACCCCAAC AGGTTTAACCCC AAGACCTTCTTCATACT 
GCATGATATCAACAGTGATGGTGTCCTGGATGACAGGAGCTGGAGGCTCTCTTCA 
CCAAGGAGCTGGAGAAAGTGTACGACCCAAAGAATGAGGAGGACGACATGCGGG 
AGATGGAGGAGGAGCGACTGCGCATGCGGGAGCAGTTGATGAAGAATGTGGACA 
CCAACCAGGACCGCCTCGTGACCCTGGAGGAGTTCCTCGCATCCACTCAGAGGAA 

20 GGAGTTTGGGGACACCGGGGAGGGCTGGGAGACAGTGGAGATGCACCCTGCCTA 
CACCGAGGAAGAGCTGAGGCGCTTTGAAGAGGAGCTGGCTGCCCGGGAGGCAGA 
GCTGAATGCCAAGGCCCAGCGCCTCAG 

CCAGGAGACAGAGGCTCTAGGGCGCTCCCAGGGCCGCTTGGAGGCCAAGAAGAG 
AGAGCTGCTGCTGGCTGTGCTGCACATGGAGCAGCGGAAGCAGCAGCAGCAGCA 

25 GCAGCAAGGCCACAAGGCCCCGGCTGCCCACCCTGAGGGGCAGCTCAAGTTCCAC 
CCAGACACAGACGATGTACCTGTCCCAGCTCCAGCGGGTGACCAGAAGGAGGTGG 
ACACTTCAGAAAAGAAACTTCTCGAGCGGCTCCCTGAGGTTGAGGTGCCCCAGCA 
TCTGTGATCTCGGACCCCAGCCCTCAGGATTCCTGATGCTCCAAGGCGACTGATGG 
GCGCTGGATGAAGTGGCACAGTCAGCTTCCCTGGGGGCCGGTGTCATGTTGGGCT 

30 CCTGGGGCGGGGCACGGCCTGGCATTTCACCGATTGCTGCCACCCCAGATCCACC 
TGTCTCCACTTTCA (SEQ ID NO. 22) 



MEKANETSPVMGFVLLGLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTP 
MYFFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSM 
35 MAFDRYVAICNPLRYSVIMSKAAYVPMAASSWAIGGAASVVHTSLAIQLPFCGDNVI 
>raFTCEILAVLKLACADISI>rVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKK 
VFSTCSAHLTVVIVFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPII 
YSLRNKDVKAAVRRLLRPKGFTQ (SEQ ID NO. 23) 

40 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
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NOV12 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

can be used to detect nasal epithelial neuronal tissue. 

The NOV 12 nucleotide has a high degree of homology (84% identity) to a mouse 

or37a gene (OLF) (GenBank Accession No.: AJ133424), as shown in Table 41. The N0V12 

5 polypeptide has a high degree of homology (88% identity) to a human olfactory receptor, 

family 2, subfamily S, member 2 (OLF) (GenBank Accession No.: NP_063950), as shown in 

Table 42. Overall amino acid sequence identity within the mammaUan OR family ranges from 

45% to >80%. OR genes that are 80% or more identical to each other at the amino acid level 

are considered by convention to belong to the same subfamily. See Dryer and Berghard^ 

10 Trends in Pharmacological Sciences . 1999, 20:413. OR proteins have seven transmembrane a- 
helices separated by three extracellular and three cytoplasmic loops, with an extracellular 
amino-terminus and a cytoplasmic carboxy-terminus. Multiple sequeiice aligment suggests 
that the hgand-binding domain of the ORs is between the second and sixth transmembrane 
domains. Thus, N0V12 is predicted to have a seven transmembrane region and is similar in 

15 that region to representative olfactory receptor GPCRs of human (SEQ ID NO. 65) (GenBank 
Accession No.: NP_063950), mouse (SEQ ID NO. 66) (GenBank Accession No.: 
NP_063950), and rat (SEQ ID NO. 67) (GenBank Accession No.: S2971 1), as shown in Table 
43, 

20 TABLE 41 

N0V12 : 3 GGATATCACATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGGGG 62 

G AT T CATGGA A A CCAATGAGACC CCCC TG GG TTC TTCTCCTGGG 
OLF : 52 GAATGTACCATGGACAGATCCAATGAGACCGCCCCCCTGTCCGGCTTCATTCTCCTGGGC 

25 111 

N0V12 : 63 CTCTCTGCCCACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTC 

122 

CTCTCTGCCCACCCA AGCTGGA AA AC TTCTTCGTGCTCATCCTG TGATGTACCT 
30 OLF : 112 CTCTCTGCCCACCCAAAGCTGGAGAAAACCTTCTTCGTGCTCATCCTGATGATGTACCTG 

171 

N0V12 : 123 GTGATCCTGCTGGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCAC 
182 

35 GTGATCCTGCTGGGCAA GG GTCCTCATCCTGGTGA CATCCT GACTCCC CCTGCAC 

OLF: 172 GTGATCCTGCTGGGCAACGGCGTCCTCATCCTGGTGAGCATCCTCGACTCCCACCTGCAC 

231 

N0V12 : 183 ACGCCCATGTACTTCTTCCTAGGGAACCTCTCCTTCCTGGACATCTGCTTCACTACCTCC 
40 24 2 

ACGCCCATGTACTTCTTCCT GGGAACCTCTCCTTCCTGGACATCTGCT CACTACCTCC 
OLF: 232 ACGCCCATGTACTTCTTCCTGGGGAACCTCTCCTTCCTGGACATCTGCTACACTACCTCC 

291 
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N0V12 : 24 3 TCAGTCCCACTGGTCCTGGACAGCTTTTTGACTCCCCAGGAA-ACCATCTCCTTCTCAGC 
301 

TC GTCCC CT T CTGGACAGCTTT TGACTCCC AGGAA ACCATCTCCTTCTC G 
OLF : 292 TCTGTCCCCCTCATTCTGGACAGCTTTCTGACTCCC-AGGAAGACCATCTCCTTCTCGGG 

350 



10 



N0V12: 
361 

OLF: 
410 



302 CTGTGCTGTGCAGATGGCACTCTCCTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAG 

CTGTGC GTGCAGATG CTCTCCTT GCCATGG AG AC GAGTG TGCTCCTGAG 
351 CTGTGCCGTGCAGATGTTTCTCTCCTTCGCCATGGGAGCCACGGAGTGTGTGCTCCTGAG 



15 



N0V12: 
420 

OLF; 
469 



362 CATGATGGCATTTGATCGCTATGTGGCCATCTGCAACCCCCTTAGGTACTCC-GTGATCA 

ATGATGGC TTTGATCG TATGTGGCCATCTGCAACCCCCTTAG TA TCC GTG TCA 
411 TATGATGGCGTTTGATCGTTATGTGGCCATCTGCAACCCCCTTAGATA-TCCTGTGGTCA 



20 



25 



30 



35 



N0V12: 
480 

OLF: 
529 

N0V12: 
540 

OLF: 
589 

N0V12: 
600 

OLF: 
649 



4 21 TGAGCAAGGCTGCCTACGTGCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTT 

TGA CAAGGCTGCCTA GTGCCCATGGCTGCCAG TCCTGGGC TGGT CT TT 
470 TGAACAAGGCTGCCTATGTGCCCATGGCTGCCAGTTCCTGGGCAGGTGGTATCACTAATT 



4 81 CCGTGGTACACACATCCTTGGCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACC 

C GT GT CA ACATC TTGGCAAT C GCTGCCCTTCTGTGG GACAATGTCATCAA C 
530 CTGTAGTGCAGACATCTTTGGCAATGCGGCTGCCCTTCTGTGGGGACAATGTCATCAATC 



541 ACTTCACCTGTGAGATTCTGGCTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATG 

ACTTCACCTGTGAGAT CTGGC GT CT AA TGGCCTGTGCTGACAT TCCATCAATG 
5 90 ACTTCACCTGTGAGATCCTGGCAGTCCTGAAACTGGCCTGTGCTGACATCTCCATCAATG 



40 



N0V12: 
660 

OLF: 
709 



601 TGATCAGCATGGAGGTGACGAATGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTT 

T ATCAGCATGG GTG C AA TGATCTTC T G AGTCCC GT CT TTCATCT T 
650 TCATCAGCATGGTTGTGGCCAACATGATCTTCTTGGCAGTCCCAGTCCTCTTCATCTTTG 



45 



NOV! 2: 
720 

OLF: 
769 



661 TCTCCTATGTCTTCATCATC ACCACCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAA 

TCTCCTATGTCTTCATC T AC ATCCTGAGGATCCCCTC GCTGAGGGGAGGAA A 
710 TCTCCTATGTCTTCATCCTTGTGACAATCCTGAGGATCCCCTCTGCTGAGGGGAGGAAGA 



50 
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60 



65 



N0V12: 
780 

OLF: 
829 

N0V12: 
839 

OLF: 
888 

N0V12: 
899 

OLF: 
948 



7 21 AGGTCTTCTCCACCTGCTCTGCCCACCTCACTGTGGTGATCGTCTTCT ACGGGACCTTAT 

AGG CTTCTCCACCTGCTCTGCCCACCTCAC GTGGT T GTCTTCTA GG ACC T 
770 AGGCCTTCTCCACCTGCTCTGCCCACCTCACCGTGGTACTTGTCTTCTATGGAACCATCC 



781 TCTTCATGTATGGGAAGCCTAAGTCTAAGGACTCCA-TGGGAGCAGACAAAGAGGATCTT 

TCTTCATGTA GGGAAGCC AAGTC AAGGAC CCA TGGG GCAGACAA AGGA CTT 
8 30 TCTTCATGTACGGGAAGCCCAAGTCCAAGGAC-CCACTGGGGGCAGACAAGCAGGACCTT 



84 0 TCAGACAAACTCATCCCCCTTTTCTATGGGGTGGTGACCCCGATGCTCAACCCCATCATC 

CAGACAA CTCATC CCCT TTCTATGG GTGGTGACCCC ATGCT AACCCCATCATC 
88 9 GCAGACAAGCTCATCTCCCTCTTCTATGGAGTGGTGACCCCCATGCTAAACCCCATCATC 
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N0V12: 
958 

OLF: 
1007 

N0V12: 

OLF: 



900 TATAGCCTGAGGAACAAGGATGTGAAGGCTGCTGTGAGGAGACTGCTGAGACCA-AAAGG 

TA AGC TGAG AACAAGGA GTGA GGCTGCTGTGAGGA CTG TG G CCA AAA 
94 9 TACAGCTTGAGAAACAAGGACGTGAGGGCTGCTGTGAGGAACCTGGTGGG-CCAGAAACA 



959 CTTCACTCAGTGA 971 (SEQ ID NO. 22} 
C T ACT AGTGA 
1008 CCTAACTGAGTGA 1020 {SEQ ID NO, 63) 



10 



15 



20 



25 



30 



35 



TABLE 42 

N0V12 : 1 MGFVLLGLSAHPELEKTFFXXXXXXXXXXXXXXXXXXXXXXXDSRLHTPMYFFLGNLSFL 70 

MGFVLL LSAHPELEKTFF DSRLHTPMYFFLGNLSFL 
OLF: 1 MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMYFFLGNLSFL 60 

N0V12 : 71 DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAFDRYVAICNP 130 

DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMlylAFDRYVAICNP 
OLF: 61 DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAFDRYVAICNP 120 

N0V12: 131 LRYSVIMSKAAYVPMXXXXXXXXXXXXVVHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 190 

LRYSVIMSKAAY+PM VVHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 
OLF; 121 LRYSVIMSKAAYMPMAASSWAIGGAASWHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 180 

N0V12: 191 ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTVVI 250 

ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTWI 
OLF: 181 ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTVVI 240 

NOV12: 251 VFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGWTPMLNPIIYSLRNKDVKAAVRR 310 

VFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPIIYSLRNKDVKAAVRR 
OLF: 241 VFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPI lYSLRNKDVKAAVRR 300 

N0V12: 311 LLRPKGFTQ 319 (SEQ ID NO. 23) 
LLRPKGFTQ 

OLF: 301 LLRPKGFTQ 309 (SEQ ID NO. 64) 

Where 



+' denotes similarity. 
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TABLE 43 



Human_OLF 
N0V12 
Mouse_OLF 
Rat OLF 



Human_OLF 
N0V12 
iyiouse_OLF 
Rat OLF 



mgfvllrlsahpf.lektffvlilr.mylvillgngvlilv'tildspxhtpm 

mekanetspvmgf/llglsahpilektffvr.illmylvillgngvliz.vril.dsrlhtpk 
mdrsnetaplsgf:llglsahp:\lektffvl:lkmylvillgngvli:.vs'i:.dshlhtpm 
lllglsgvpkteilvfv:vlvmylvihtgngvli:a5Ifdshlhtpm 



. + + * 



yfflgnlsfldicfttssvplvldsfl7pqetisfsacavqmalsfamagtec:.llsmma 
yfflgnlsfldicfttssvplvldsfl^pqetisfsacavqmalsfamagteclllsmma 

YFFLGNLSFLDICYTTSSVPLILDSFL'?P?-KTISFSGCAVQMF1-SFAMGATECVLLSMMA 

yfflgnlsfldicyttssvpstlvsl:skkrnisfsgctvqmfvgfamgstec:.llgmma 



+ -if . * -fr 1 
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Human_OLF FDRYVAICNPLRYSVIMSKAAYKPMA-.S-SWAIGGAASVVHTSLA: OLPFCGDNVINHFTC 

NOV12 FDRYVAICNPLRYSV:MSKAAYVPMA--SSWAIGGAASVVHTSLA:gLPFCG3NVINHFTC 

Mouse_OLF FDRYVAICNPLRYPWMNKAAYVPMA.'■SSWAGGITNSVVQTSLA^:?XPFCG:;NVINHFTC 

Rat OLF FDRYVAICNPLRYSV:MSKEVYVSMA::^^.SWFSGGINSVVQTSLAr:?;LPFCG:-:NVINHFTC 



1^ + + + * * * . * -k 



Human_OLF 
NOV 12 
60 Mouse OLF 



erlavlklacadis:n\c3mev?nviflgvpvlfisfsyvfi:ttilr:psaegrkkvfs 
e:lavlklacadis:nv:2mevtnviflgvpvlfisfsyvfi:ttilr:psaegrkkvfs 
e:lavlklacadis:n":smvvankiflavpvlfifvsyvfilvtilr:psaegrkkafs 
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Rat_OLr EVLAVLKLACADISLN:VTMV:SN^:AFLVLPLLlIFFSyv:.T:,YTILRI<NSASGRRKAFS 
+ + * + + + + + +-a-+.-*^. + ^* *-* 

Human_OLF TCSAHLTVV: VFYGTLFFMYGKPKSKDSMGADKEl LSOKLIPLFyCWTPMLNPlIYSLR 

5 NOV12 TCSAHLTVVIVrYGTirFMYGKPKSKDSMGADKElLSDKLIPLFYGVVTPMLNPIIYSLR 

Mouse__OLF TCSAHLTVV:.V FYGT::^FMYGKPKSKDPLGADKQ:,LADK:.ISLFYGVVTPMLN?I I YSLR 

Rat_OLF tcsahltvvvifygt:fsmyakpkS'\:^dltgkdkfot3dk:islfygvvtpmln?iiyslr 

10 Human_OLF NKDVKAAV?.RLLRPKGFTQ (SEQ ID NO. 65) 

NOV12 NKDVKAAV?;RLLRPKGFTQ {SEQ ID NO. 23) 

Mouse_OLF NKDV?^VRN:.VGQKHLTE (SEQ ID NO. 66} 

Rat OLF NKDVKAAVKYILKQKYIP- (SEQ ID NO, 67) 



15 



20 



Consensus key 
* - single, fully conserved residue 
; - coiisen ation ol'stronii groups 
. - conservation of weak groups - no consensus 



The cDNA coding for the sequence was cloned by polymerase chain reaction (PCR) 
using the following primers: Set 1: 5'-CTGTGATGGGGTTCGTTCTCCTGAG-3' (SEQ ID 
NO;83) (forward primer) and 5'-CATCACTGAGTGAAGCCTTTTGGTCTC-3' (SEQ ID 
NO:84) (reverse primer), and Set 2: 5'-ATGGGGAGAAACCAGCAAGAAAAG-3' (SEQ ID 

25 NO:85) (forward primer) and 5'-TCATGATTTGGCTGTTTGTCTG-3' (SEQ ID NO;86) 

(reverse primer) on the following pool of human cDNAs: adrenal gland, bone marrow, brain — 
amygdala, brain — cerebellum, brain — hippocampus, brain — substantia nigra, brain — 
thalamus, brain — whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma — Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 

30 gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. Primers were designed based on in silico predictions for a part (one or more exons) of 
the DNA/Protein sequence of the invention or by translated homology of the predicted exons 
to closely related human sequences or to sequence from other species. The PCR product 
derived by exon linking was cloned into the pCR2.1 vector from Invitrogen. Usually, multiple 

35 clones were sequenced to derive the sequence which was then assembled. In addition, 
sequence traces were evaluated manually and edited for corrections, if appropriate. 

Variant sequences are also included in this application. A variant sequence can 
include a single nucleotide pol3miorphism (SNP). A SNP can, in some instances, be referred to 
as a "cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. 

40 A SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion, A SNP can also arise from a deletion of a nucleotide or an insertion of a 
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nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which one 

allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

within genes may result in an alteration of the amino acid encoded by the gene at the position 

of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 

5 SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 

occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 

any amino acid sequence of a protein but may result in altered regulation of the expression 

pattern for example, alteration in temporal expression, physiological response regulation, cell 

type expression regulation, intensity of expression, stability of transcribed message, 

10 The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensoty neurons in the nasal epithelium that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV 12 nucleic acid, pol>peptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

15 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, NOV 12 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

20 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

A NOV12 OR is expressed in at least some of the following tissues: adrenal gland, 
bone marrow, brain — amygdala, brain ~ cerebellum, brain — hippocampus, brain ~ substantia 
nigra, brain - thalamus, brain — whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, 

25 kidney, lymphoma — Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, 
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, 
trachea, uterus. In addition, the sequence is predicted to be expressed in brain because of the 
expression pattern of many OR in that organ. 

Hydrophobicity analysis confirms the prediction of the presence of seven 

30 transmembrane domains in NOV 1 2. PSORT analysis predicts that NOV 12 is likely localized 
in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), endoplasmic 
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reticulum (lumen). Likewise, Signal? analysis indicates that there is most likely a cleavage 

site between positions 44 and 45. 
NOV13 

5 A NOV 13 sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A NOV 13 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 44. The disclosed nucleic acid (SEQ ID NO:24) is 980 
nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
10 initiation codon at nucleotides 26-28 and ends with a TGA stop codon at nucleotides 950-952. 
The representative ORF encodes a 308 amino acid polypeptide (SEQ ID NO:25). Putative 
untranslated regions up- and downstream of the coding sequence are linderHned in SEQ ID 
NO: 24. 



15 



TABLE 44 



TAATGAATAGTGGCAAGAGGGAAAG ATGGCCATGGACAATGTCACAGCAGTGTT 

TCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAGACACGTTTTTCAC 

ATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGGAATGGATTTATGATCTTTC 

20 TTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTAGTAACCTGT 
CTTTCTTAGACCTTTGTTATGGAACAGCTTCCATGCCCCAGGCTTTGGTGCATTGTT 
TCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGAGTGTCTCCT 
TGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTATGACCGTGTG 
GTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGT 

25 CTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCC 
TATCCCTGAGGCTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAG 
ATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTCAATGAATTTATGATC 
CTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTAC 
ATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCAGGCTCAAGG 

30 CCTTTACCACATGTGGCTCTCACCTGACCGTGGTGACAATCTTCTATGGGTCAGCC 
ATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCCTGACCAGGACAAGTTTAT 
CTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTGATATATAGCCTGA 
GAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGGACATGAG 
CCTTCTTTGCTTCTAAACGTCTAAAAT (SEQ ID NO. 24) 

35 

MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLnYLSTLLGNGFMIFLIHFDPNLHTPIY 
FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAM 
AYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVINH 
40 FACEILSLIBCLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTT 
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CGSHLTWTIFYGSAISlVrmKTQSKSSPDQDKFISVFYGALTPMLhffLIYSLR^^ 
RAIRKVMLKRT (SEQ ID NO. 25) 



cDNA was derived from various human samples representing multiple tissue types, 
5 normal and diseases states, physiological states, and developmental states from different 
donors. Samples were obtained as whole tissue, cell lines, primary cells, or tissue cultured 
primary cells and cell lines. Cells and cell lines may have been treated with biological or 
chemical agents that regulate gene expression, for example, growth factors, chemokines, 
steroids, etc. The cDNA thus derived was then sequenced using CuraGen's proprietary 

1 0 SeqCalling'^^ technology. Sequence traces were evaluated manually and edited for corrections 
if appropriate. cDNA sequences from all samples were assembled with themselves and with 
public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling"^^ 
database of SeqCalling™ assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived from one or more human sample(s). Fragments and ESTs were included as 

15 components for an assembly when the extent of identity with another component of the 

assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 
such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

The cDNA coding for the sequence was cloned by polymerase chain reaction (PGR) on 
the following pool of human cDNAs: Pool 1 - Adrenal gland, bone marrow, brain - amygdala, 

20 brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain - 
whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, 
mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, 
small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. 

Primers were designed based on in silica predictions for the full length or part (one or 

25 more exons) of the DN A/protein sequence of the invention or by translated homology of the 
predicted exons to closely related human sequences or to sequences from other species. 
Usually multiple clones were sequenced to derive the sequence which was then assembled 
similar to the SeqCalling'^'^ process. In addition, sequence traces were evaluated manually and 
edited for corrections if appropriate, 

30 The PGR product derived by exon linking was cloned into the pCR2. 1 vector from 

Invitrogen. The bacterial clone AC135784B.244187.E8 has an insert covering the entire open 
reading frame cloned into the pCR2,l vector from Invitrogen. 
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Variant sequences are also included in this application. A variant sequence can include 

a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 

"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 

SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

5 nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 

a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 

nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which one 

allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

within genes may result in an alteration of the amino acid encoded by the gene at the position 

10 of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 

SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 

occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 

any amino acid sequence of a protein but may result in altered regulation of the expression 

pattern for example, alteration in temporal expression, physiological response regulation, cell 

15 type expression regulation, intensity of expression, stability of transcribed message. 

The DNA sequence and protein sequence for a novel olfactory receptor-like gene or 

one of its splice forms was obtained solely by exon linking and is reported here as CuraGen 

Acc. No. CG53935-02. 

The OR family of the GPCR superfamily is a group of related proteins specifically 

20 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 

involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

NOV 13 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

can be used to detect nasal epithelial neuronal tissue. 

The N0V13 nucleotide has a high degree of homology (99% identity) to a human 

25 olfactory receptor (OLF) (GenBank Accession No.: AL049734), as shown in Table 45. The 

NOV13 polypeptide has homology (47% identity, 58% similarity) to the mouse B6 olfactory 

receptor (OLF) (GenBank Accession No,: AAG45201), as shown in Table 46. Overall amino 

acid sequence identity within the mammalian OR family ranges from 45% to >80%. OR genes 

that are 80% or more identical to each other at the amino acid level are considered by 

30 convention to belong to the same subfamily. See Dryer and Berghard^ Trends in 

Pharmacological Sciences . 1999, 20:413. OR proteins have seven transmembrane a-helices 

separated by three extracellular and tliree cytoplasmic loops, with an extracellular amino- 
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terminus and a cytoplasmic carboxy-terminus. Multiple sequence aligment suggests that the 

ligand-binding domain of the ORs is between the second and sixth transmembrane domains. 

Thus, N0V13 is predicted to have a seven transmembrane region and is similar in that region 

to representative olfactory receptor GPCRs of rat (SEQ ID NO. 70) (GenBaiik Accession No.: 

5 S2971 1), human (SEQ ID NO. 71) (GenBank Accession No.: XP00428), and mouse (SEQ ID 

NO. 72) (GenBank Accession No.: AAG45201), as shown in Table 47. 

TABLE 45 

N0V13: 1 taatgaatagtggcaagagggaaagatggccatggacaatgtcacagcagtgtttcagtt 60 
10 I M i t M M ( I { I 1 I i I I I ( I M ( I I M M M I ( M M M 1 M I I M ( { M 1 M I M { M 

OLF: 120336 taatgaatagtggcaagagggaaagatggccatggacaatgtcacagcagtgtttcagtt 
120395 

15 N0V13: 61 tctccttattggcatttctaactatcctcaatggagagacacgtttttcacattagtgct 120 
I I I I M ) I ) 1 I ) M } I ] I M } M 1) I it I I I I I M ! 1 I 1 ) I I t I I ] 1 1 N N j ) } I j M I 
OLF: 120396 tctccttattggcatttctaactat cctcaatggagagacacgtttt tcacattagtgct 
120455 



20 



25 



50 



55 



N0V13: 121 gataatttacctcagcacattgttggggaatggatttatgatctttcttattcactttga 180 

I I I I 1 I I 1 I 1 (1 I It t M I M I t I I 1 I i I i I M I I I I I I I ( I I 1 I I I ! I I I i M I I I M I 
OLF: 1204 56 gataatttacctcagcacattgttggggaatggatttatgatctttcttatt cactttga 
120515 



N0V13: 181 ccccaacctccacactccaatctacttcttccttagtaacctgtctttcttagacctttg 240 

M t { 1 M t I I I I I 1 I I I I M I ] M M M I 1 I i i I I ) ! M I I I I I I I I M ) 1 ) I ) 1 i 1 M j 
OLF; 120516 ccccaacctccacactccaatctacttcttccttagtaacctgtct ttcttagacct ttg 
30 120575 

N0V13: 241 ttatggaacagcttccatgccccaggctttggtgcattgttt ct ctacccat ccctacct 300 
I I I I I I I i 1 I 1 I I I I 1 I I t I I I 1 I I t I i I i I 1 I 1 I t I M ) 1 I I 1 I 1 I i I 1 I I M I I I I 11 
35 OLF: 120576 ttatggaacagctt ccatgccccaggctttggtgcattgtttct ctacccatccctacct 
120635 

N0V13: 301 ctcttatccccgatgtttggctcaaacgagtgtctcct tggct ttggccacagcagagtg 360 
40 M I M i I M I M I M 1 I I M I M M I I I 11 M 1 j M i M M 1 I 1 1 f t I N M M M 1 j 11 

OLF; 120 636 ctcttatccccgatgtttggctcaaacgagtgtctcct tggct ttggccacagcagagtg 
120695 

45 NOV13: 361 cctcctactggctgccatggcctatigaccgtgtggttgctatcagcaatcccctgcgtta 420 
t i j I I I M I I 1 M I 1 M I M { I j 1 I I I M j M i I I 1 I i 1 I M I I ) I 1 I I M I I 1 1 I 1 I I I 
OLF: 120 696 cctcctactggctgccatggcctat gaccgtgtggttgctatcagcaatcccctgcgtta 
120755 



N0V13: 421 ttcagtggttatgaatggcccagtgtgtgtctgcttggttgctacctcatgggggacatc 480 

I I I M 1 I I M I I I M ( I i I I I I I 1 I I M M M M 1 I I M I I { f I i 1 t M t I M M M I t 
OLF: 12075 6 ttcagtggttatgaatggcccagtatgtgtctgcttggttgctacctcatgggggacatc 
120815 

N0V13: 481 act tgtgctcactgccatgctca tcctatccctgaggcttcactt ctgtggggctaat gt 540 
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I I I M M ) M I M t M M 1 I M 1 i I ) I M I ) I ) I M I I I I M I M I 1 I 1) 1 M ) M M ] ) 
OLF: 120816 acttgtgctcactgccatgctcatcctatccctgaggcttcacttctgtggggctaatgt 
120875 



10 



35 



40 



60 



N0V13: 541 catcaaccattttgcctgtgagattctctccctcattaagctgacctgttctgataccag 600 

j 1 I I I ) M j I { I I I I 1 I I I I M I [ I I M I I j I M i I f I i M I M I I 1 I I I I I I I I I I I I I 
OLF: 120876 catcaaccattttgcctgtgagattctctccctcattaagctgacctgttctgataccag 
120935 



N0V13: 601 cctcaatgaatttatgatcctcatcaccagtatcttcaccctgctgctaccatttgggtt 660 

M I 1 I I [ 1 i M t I I I I I ! I I [ 1 I I t (1 I M i I I I t I i I I I M I ( M I M M I I 1 t ( I M I 
OLF: 120936 cctcaatgaatttatgatcctcatcaccagtatcttcaccctgctgctaccatttgggtt 
15 120995 

N0V13: 661 tgttctcctctcctacatacgaattgctatggctatcataaggattcgctcactccaggg 720 
I 1 I i I I I M I I M M I I I 1 I M i I 11 M 1 ! t I M i I I 1 M i I I M i i i I I I I { I t i i I 1 I 
20 OLF: 120996 tgttctcctctcctacatacgaattgctatggctatcataaggattcgctcactccaggg 
121055 

N0V13: 721 caggctcaaggcctttaccacatgtggctctcacctgaccgtggtgacaatcttctatgg 780 
25 M It 1 I I M 1 I 1 M i ) M I 1) I ) I t I M i i I t M I M i i i 1 I I 1 it ) I 1 ) 1 ) M 1 M 1 M 

OLF: 121056 caggctcaaggcctttaccacatgtggctctcacctgaccgtggtgacaatcttctatgg 
121115 

30 N0V13: 781 gt cagccatctccatgtatatgaaaactcagtccaagtcctcccctgaccaggacaagtt 840 
i I 1 I I I 1 M ) t ) t 1 ) i I 1 1 I M I I i j ) I M M I I M M I M ! 1 1 It I I 1 I 1 I I I I 1 M 1 
OLF: 121116 gtcagccatctccatgtatatgaaaactcagtccaagtcctaccctgaccaggacaagtt 
121175 



N0V13: 841 tatctcagtgttttatggagctttgacacccatgttgaaccccctgatatatagcctgag 900 

t I I i I i t 1 I 1 M I I i I I I I I I I I 1 I M t I M I I I I I I I I t M I I I I I N M I N 1 I M I I 
OLF; 12117 6 tatctcagtgtt ttatggagctttgacacccatgttgaaccccctgatatatagcctgag 
121235 



N0V13: 901 nnnnnnngatgttaaacgggcaataaggaaagttatgttgaaaaggacatgagccttct t 960 

I 1 I I M i M I I M M I M I I I I 1 I M 1 I f I I I M I I I 1 1 11 I I I I j j I I I i I I 
OLF: 121236 aaaaaaagatgttaaacgggcaataaggaaagttatgttgaaaaggacatgagcctt ctt 
45 121295 

N0V13: 961 tgct tctaaacgtctaaaat 980 (SEQ ID NO. 24) 
1 M I M t I I I I I I 1! 1 M M 
50 OLF: 121296 tgcttctaaacgtctaaaat 121315 (SEQ ID NO. 68} 



MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 60 
M DN T+V +F+ +G+S PQ + F L L lYL T+LGN +1 LIH DP LHTP+Y 
55 OLF: 1 MGEDNRTSVTEFIFLGLSQDPQTQVLLFFLFLFIYLLTVLGNLLIIVLIHSDPRLHTPMY 60 



TABLE 46 


N0V13: 


1 


OLF: 


1 


N0V13: 


61 


OLF: 


61 


N0V13: 


121 


OLF: 


121 



FFL NLSF DLC+ T ++PQ LVH +S+ 



OR VA+ PL YS +M VCV L A SW + +LV +LRL + G NVINHF CE 
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N0V13: 180 ILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYXXXXXXXXXXXSLQGRLKAFTT 239 

+ L+KL +DT EI + LL P +L SY S +GRLK F+T 

OLF: 181 PPALLKLASADTYSTEMAIFAMGVVILLAPVSLILTSYWNIISTVIQMQSGEGRLKVFST 240 

5 NOV13: 24 0 CGSHLTVVTIFYGSAISMYMKTQSKSSPDQDKFISVFYGALTPMLNPLI YSLRKKDVKRA 2 99 
CGSHL VV +FYGSAI YM+ SK ++DK ISVFY A+TPMLNP+I YSLR KDVK A 
OLF: 241 CGSHLIVVVLFYGSAIFAYMRPNSKIMNEKDKMISVFYSAVTPMLNPII YSLRNKDVKGA 300 



N0V13: 300 IRKVMLK 306 (SEQ ID NO. 25) 

10 +RH-+ LK 

OLF: 301 LRRITLK 307 (SEQ ID NO. 69). 

Where denotes similarity. 
TABLE 47 

15 NOV13 mamdnvtavfqfl:.:g:snypqwrdtfftlvli:ylstllgngfk:flihfdpnlhtp:y 

Rat_OLF LLLGLSGYPKTEILYFV:VLVl-:YLVIHTGNGV:.:iASirDSHLHTPI^:Y 

Human_OLF MGTDNQTWVSEF:i.lGlSSDWDTRVSLFVLFLVKYVVTVLGNCL:VLLIRLDSRLHTPf':Y 

Mouse_OLF MGEDNRTSVTEF:r:.GLSQDPQTQVLLFFLFLF:YLLTVLGNLL: : VLIHSDPRLHTPKY 

20 ■ ■ 

NOV13 FFLSNLSFLD:.CiGTASKPQALVHCFSTHPYLSiPRCLAQTSVS1.ALATAECLLLAAM.^.i 

Rat_OLF FFLGNLSFLD:CiTT.~S^:PSTLVSL:SKKRNlSFSGCTVQMFVGFAi:GSTECLLLGMMAF 

Huinan_OLF FFLTNLSLVDVS VATSVVPQLLAHFLAEHKAIPFQSCAAQLFFSLAr.GGIEFVLLAVMAY 

Mouse_OLF FFLRNLS FADING FST'TTVPQVLVHFl.VKRKT I SFAGCSTQI VVL^LVGCTECALLA VMS i 

23 *- + ★■*•■*■★.■*■..*,.•*■ ★ . - + + * -k -k -k , . 

NOV13 drvva:snplrysvvmngpvcvclvatswg?s-lvltamlil£lrlhfcga::vi::hface 

Rat_oLF dryva:cnplrysv:mskevyvskasaswfsgg:nsvvqtslakklpfcgn::vivhftce 

Human__OLF DRYVAVCDALRYSA:MHGG::.CAR:.AITSWVSGF:SSPVQTA:'rrQLPMCRNXFi::H:SCE 

30 Mouse_OLF dryvavckplhyst:mthwvcvq'^aagswa3Galvslvdttf'::.hlpyrgn::vi::;hffce 

N0V13 il3l:kltcsdtslnefm:lits:ftlllpfgfv:.lsyiriam;^-::?-:rslqgrlkaftt 

Rat_oLF vlav:.klacadislnivtkvisnkaflvlpll:.iffsyvlily7::.ri:nsasgrrkafst 

35 Human_OLF LLAVv?.LACVDTSSlSIEVTIMVSS:VLLKTPFC:.VLLSYIQIIS'r: l^KIQSREGRKKAFHT 

Mouse_OLF ppal::.:<lasadtystema: famg vvillapvsli :>ts ywni is? v: qi :qsgegrlkvfst 



N0V13 cg3hltvvt:fygsa:smym:<tqsk — sspd q3kf:svfygaltpmlnpliyslrk 

40 Rat__OLF csahltvvv:fygtifsmyakpksqdltgkdkfqtsik:islfygvvtpmlnp:iyslr-; 

Human_OLF cashltvvai.cygva:ftyiqphsspsvl qh:kifs\tyai:.tpmlnpL':iyslr:: 

Mouse_OLF cgshlivvvlfygsa:faym?;p:;skimne- kdkk:svfysavtpmlnp:iyslr:. 

45 N0V13 K3VKRAIRKVMLKRT (SEQ ID NO. 25) 

Rat_OLF KDVKAAVKYILKQKYIP (SEQ ID NO. 70) 

Huinan_OLF KIVKGAWQKLLWKFSGLTSKLAT (SEQ ID NO. 71) 

Mouse_OLF K^VKGALRRITLK (SEQ ID NO. 72) 

50 



Consensus key 

* - single, fully conserved residue 

: - consen arion of strong groups 

. - conservation of weak groups - no consensus 

55 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
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involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

NOVO nucleic acid, polypeptide, antibodies and other compositions of the present invention 

can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 

5 superfamily, NOV 13 satisfies a need in the art by providing new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 

of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 

compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

of diseases and pathologies, including by way of nonlimiting example, those involving 

10 neurogenesis, cancer and wound healing. 

A NOV13 OR is expressed in at least the following tissues: Apical microvilli of the 

retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell 

lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral 

tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary 

1 5 artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal 

hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, 

lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express 

MHC II and III, nervous, medulla subthalamic nucleus, ovary, pancreas, pituitary, placenta, 

pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary 

20 artery in aortic), spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, 

thalamus, and thymus tissue. 

Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in N0V13. PSORT analysis predicts that NOV13 is likely localized 

in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), and endoplasmic 

25 reticulum (lumen). Likewise, Signal? analysis indicates that there is most likely a cleavage 

site between positions 43 and 44. 

Moreover, in the following positions, one or more consensus positions (Cons. Pos.) of 

the nucleotide sequence have been identified as SNPs. *'Depth'' represents the number of 

clones covering the region of the SNP, The Putative Allele Frequency (Putative Allele Freq.) 

30 is the fraction of all the clones containing a SNP. A dash ("-*') , when shown, means that a 

base is not present. The sign means "is changed to". 

Cons.Pos.:415 Depth: 15 Change:G>A 
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NOV14 

A NOV 14 sequence according to the invention is a nucleic acid sequence encoding a 
5 pol>TJeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A NOV 14 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 48. The disclosed nucleic acid (SEQ ID NO: 26) is 
1,031 nucleotides in length and contains an open reading frame (ORF) that begins with an 
ATG initiation codon at nucleotides 22-24 and ends with a TAA stop codon at nucleotides 
1 0 979-98 1 . The representative ORF encodes a 3 1 9 amino acid polypeptide (SEQ ID NO:27). 
Putative untranslated regions up- and downstream of the coding sequence are underhned in 
SEQ ID NO: 26. 



TABLE 48 

15 TGATGGCAGAGGGGATATCAC ATGGAAAAAGCCAATGAGACCTCCCCTGTGATG 
GGGTTCGTTCTCCTGAGGCTCTCTGCCCACCCAGAGCTGGAAAAGACATTCTTCGT 
GCTCATCCTGCTGATGTACCTCGTGATCCTGCTGGGCAATGGGGTCCTCATCCTGG 
TGACCATCCTTGACTCCCGCCTGCACACGCCCATGTACTTCTTCCTAGGGAACCTC 
TCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCCCACTGGTCCTGGACAGCTTT 

20 TTGACTCCCCAGGAAACCATCTCCTTCTCAGCCTGTGCTGTGCAGATGGCACTCTC 
CTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATCGCT 
ATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTAC 
ATGCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACAC 
ATCCTTGGCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCT 

25 GTGAGATTCTGGCTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATC 
AGCATGGAGGTGACGAATGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTT 
CTCCTATGTCTTCATCATCACCACCATCCTGAGGATCCCCTCAGCTGAGGGGAGGA 
AAAAGGTCTTCTCCACCTGCTCTGCCCACCTCACCGTGGTGATCGTCTTCTACGGG 
ACCTTATTCTTCATGTATGGGAAGCCTAAGTCTAAGGACTCCATGGGAGCAGACA 

30 AAGAGGATCTTTCAGACAAACTCATCCCCCTTTTCTATGGGGTGGTGACCCCGATG 
CTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGGCTGCTGTGAGGA 
GACTGCTGAGACCAAAAGGCTTCACTCAGTGA TGGTGGAAGGGTCCTCTGTGATT 
GTCACCCACATGGAAGTAAGGAATCAC fSEO ID NO.: 26) 

35 MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTP 
MYFFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSM 
MAFDRYVAICNPLRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCGDNVI 
NHFTCEILAVLKLACADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKK 
VFSTCSAHLTWIVFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPII 

40 YSLRNKDVKAAVRRLLRPKGFTQ (SEQ ID NO. : 27) 
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A target sequence identified previously as Accession Number AL135841 was subjected 

to the exon linking process to confirm the sequence, PCR primers were designed by starting at 

the most upstream sequence available, for the forward primer, and at the most downstream 

sequence available for the reverse primer. In each case, the sequence was examined, walking 

5 inward firom the respective termini toward the coding sequence, until a suitable sequence that 

is either unique or highly selective was encountered, or, in the case of the reverse primer, until 

the stop codon was reached. Such primers were designed based on in silica predictions for the 

fiiU length cDNA, part (one or more exons) of the DNA/protein sequence of the invention or 

by translated homology of the predicted exons to closely related human sequences or to 

10 sequences from other species. These primers were then employed in PCR amplification based 
on the following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - 
cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal 
brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammar\' gland, 
pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, 

15 spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons 
were gel purified, cloned and sequenced to high redundancy. The resulting sequence from all 
clones were assembled with themselve, with other fi*agments in CuraGen Corporation's 
database and with public ESTs. Fragments and ESTs were included as components for an 
assembly when the extent of their identy with another component of the assembly was at least 

20 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 
correction if appropriate. These procedures provide the sequence reported, which is 
designated Accession Number AL135841_dal, which differs fi'om Accession Number 
AL135841 at bp 757, 

The OR family of the GPCR superfamily is a group of related proteins specifically 

25 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV 14 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV 14 nucleotide sequence has a high degree of homology (100% identity) to the 

30 human genomic clone RPl 1-327L3 fi-om chromosome 9pl3. 1-13.3 (CHR9) (GenBank 

Accession No.: AL135841), as shown in Table 49. The NOV14 polypeptide has a high degree 
of homology (88% identity) to a human olfactory receptor, family 2, subfamily S, member 2 
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(OLF) (GenBank Accession No.: NP_063950), as is shown in Table 50. Overall amino acid 

sequence identity within the mammalian OR family ranges from 45% to >80%. OR genes that 

are 80% or more identical to each other at the amino acid level are considered by convention 

to belong to the same subfamily. See Dryer and Berghard, Trends in Pharmacological 

5 Sciences , 1999, 20:413. OR proteins have seven transmembrane a-helices separated by three 

extracellular and three cytoplasmic loops, with an extracellular amino-terminus and a 

cytoplasmic carboxy-terminus. Multiple sequence aligment suggests that the ligand-binding 

domain of the ORs is between the second and sixth transmembrane domains. Thus, NOV 14 is 

predicted to have a seven transmembrane region and is similar in that region to representative 

10 olfactory receptor GPCRs of human (SEQ ID NO. 75) (GenBank Accession No.: NP_063950), 

mouse (SEQ ID NO. 76) (GenBank Accession No,: NP_063950), and rat (SEQ ID NO. 77) 

(GenBank Accession No.: S2971 1), as shown in Table 51 . 



TABLE 49 

15 N0V14: 1 tgatggcagaggggatatcacatggaaaaaaccaatgagacctcccctgtgatggggttc 60 
i I I I I i I I M 1 t 1 M I I i i I t I i I 1 1 1 I I M i M I 1 I 1 i 1 I 1 I I i I I I i M I 1 I ! I I I t I 
CHR9: 82721 tgatggcagaggggatatcacatggaaaaagccaatgagacctcccctgtgatggggtt c 
82662 



20 



25 



50 



NOV14: 61 gttctcctgaggctctctgcccacccagagctggaaaagacattct tcgtgctcatcctg 120 

M I I t j { I I M M I M M I M I { t M M M t M i 1 M M t M ! 1 M I M t i I 1 t } M It i 
CHR9 : 82661 gttctcctgaggctctctgcccacccagagctggaaaagacattct tcgtgctcatcctg 
82602 



N0V14: 121 ctgatgtacctcgtgatcctgctgggcaatggggtcctcatcctggtgaccatccttgac 180 

I I I I M I I I I I ] M I I I M i I M 1 I ) I M I I 1 I I ! M It I I 1 i M I ) I I I 11 M i I j I I I 
CHR9 : 82601 ctgatgtacctcgtgatcctgctgggcaatggggtcctcatcctggtgaccatcct tgac 
30 82542 

N0V14: 181 tcccgcctgcacacgcccatgtacttcttcctagggaacctctccttcctggacatctgc 240 
M M i t I 11 M (1 I M I I M i I II M 1 II 1)1 t j I I i I M I M M t M I II II i II M ! I 
35 CHR9: 82541 tcccgcctgcacacgcccatgtacttcttcctagggaacctctccttcctggacatctgc 
82482 

N0V14: 241 ttcactacctcctcagtcccactggtcctggacagctttttgactccccaggaaaccatc 300 
40 M i M I i 1 ) t f j] II M 1 i M II M I 1 M t 11 11 II ) t I M ) II 11 I I t II ) I ) j I ) M I 

CHR9 : 82481 ttcactacctcctcagtcccactggtcctggacagct t t ttgactccccaggaaaccatc 
82422 

45 N0V14 : 301 tccttctcagcctgtgctgtgcagatggcactctcctttgccatggcaggaacagagt gc 360 
M I 11 1 M 1 t M 1 I i 1 I 1 I 1 I 1 1 I I 11 1 I M 11 II t II i I i I M 1 1 I II t I I 1 t M 1 M t 
CHR9: 82 421 tccttctcagcctgtgctgtgcagatggcact ctcctttgccatggcaggaacagagt gc 
82362 



NOV14 : 361 ttgctcctgagcatgatggcat ttgatcgctatgtggccatctgcaaccccct taggtac 420 
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I M M M I M I 1 I M i i I I M M t I 1) I N M I ) I ) j I I M 1 ) ) M ) t i fi t M 1 1 ) I t 1 
82361 ttgctcctgagcatgatggcatttgatcgctatgtggccatctgcaacccccttaggtac 



CHR9: 
82302 



10 



N0V14 : 

CHR9: 
82242 



4 21 tccgtgatcatgagcaaggctgcctacatgcccatggctgccagctcctgggctattggt 4 80 
I I I M ) I I It I I j I M I M t 1 t i I } M M I M I ) I I i f M I I I I I I I M I I I i I I I i I I 1 
82301 tccgtgatcatgagcaaggctgcctacatgcccatggctgccagctcctgggctattggt 



15 



N0V14: 481 ggtgctgctt ccgtggtacacacatccttggcaattcagctgcccttctgtggagacaat 540 

M I i I I I I ! i I I I f j N I I M i I I J M I j I j I I i M I i I I N i M It M I 1 I I j f t I I I i 
CHR9 : B2241 ggtgctgcttccgtggtacacacatccttggcaattcagctgcccttctgtggagacaat 
82182 



20 



NOV 14 

CHR9 : 
82122 



: 541 gtcatcaaccacttcacctgtgagattctggctgttctaaagttggcctgtgctgacatt 600 

I t 1 I t 1 It N II II i i f t 1 II t I I i t M t 11 I 1 M I i II I I 1 I 1 N I I [ I ( I j i 1 M I 1 t 
82181 gtcatcaaccacttcacctgtgagattctggctgttctaaagttggcctgtgctgacatt 



N0V14: 601 tccatcaatgtgatcagcatggaggtgacgaatgtgat cttcctaggagtcccggttctg 660 

25 I I 1 1 I I M ! t j I I j f f I 1 I I t 1 M I I t f I 1 1 t il 1 1 [ M I ( II M i I M t I M I ( ( M I I 

CHR9 : 82121 tccatcaatgtgatcagcatggaggtgacgaatgtgatcttcctaggagtcccggttctg 
82062 



30 



35 



40 



N0V14: 661 ttcatctctttctcctatgtcttcatcatcaccaccatcctgaggatccccccagctgag 720 

I I I M I I I I M I) II j 1 I II 11 t t M f I I II I I I II I i 1 I M 1 M M I ( i ( M ! I M M I 
CHR9 : 82061 ttcatctctttctcctatgtcttcatcatcaccaccatcctgaggatcccctcagctgag 
82002 

N0V14: 721 gggaggaaaaaggtcttctccacctgctctgcccacctcaccgtggtgatcgtct tctac 780 

I t I M 1 M { I i II I I II I I t li It I I 1 It t t t M I I I I I ! M 1 I i 1! I I I I 11 I M I I I I 
CHR9: 82001 gggaggaaaaaggtcttctccacct get ctgcccacctcaccgtggtgatcgtct tctac 
81942 



45 



N0V14: 781 gggaccttattct tcatgtatgggaagcctaagtctaaggactccatgggagcagacaaa 840 

I M I I 1 N I i t I I 11 It i 11 { I I I I I t t M N M t M M i i I I 1 i ! ( I M I M I I n I 1 1 
CHR9 : 8194 1 gggaccttattcttcatgtatgggaagcctaagtctaaggactccatgggagcagacaaa 
81882 



N0V14: 841 gaggatctttcagacaaactcatccccctt t tctatggggtggtgaccccgatgctcaac 900 
M I 1 I M I I i I I f M t M I 1 N M I I I I 1 M II t It [ I I 1 1 I I M 1 I I I t M 1 It I I I I 1 

50 CHR9: 81881 gaggatctttcagacaaactcatcccccttttctatggggtggtgaccccgatgctcaac 
81822 

N0V14: 901 cccatcat ctatagcctgaggaacaaggatgtgaaggctgctgtgaggagactgctgaga 960 

55 I I i I { I I 1 I I I 11 1 t M I i 1 M I I It I t 1 I I 1 I 1 M It 11 I I II 11 I 1 I 1 t ( I f 1 I { I M 

CHR9 : 81821 cccatcatctatagcctgaggaacaaggatgtgaaggctgctgtgaggagactgctgaga 
81762 



60 



65 



N0V14; 
1020 

CHR9: 
81702 



; 961 ccaaaaggcttcactcagtgatggtggaagggtcctctgtgattgtcacccacatggaag 

I M I I M M n M I I M M ) M M I II ) II ) t I ] t II I II I ! j I II I I t ) 1 1 I II I I I I I 
817 61 ccaaaaggcttcactcagtgatggtggaagggtcctctgtgattgtcacccacatggaag 
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N0V14; 1021 taaggaatcac 1031 {SEQ ID NO. 26) 
i ! I M I M i I I 

CHR9: 81701 taaggaatcac 81691 (SEQ ID NO. 73} 



PCTAJSOl/03923 



TABLE 50 





N0V14 : 


11 


10 


OLF: 


1 




N0V14 : 


71 




OLF: 


61 


15 








N0V14 ; 


131 




OLF: 


121 


20 


NOV14: 


191 




OLF: 


181 




NOV14 : 


251 


25 








OLF: 


241 




N0V14: 


311 


30 


OLF: 


301 



MGFVLLRLSAHPELEKTFF DSRLHTPMYFFLGNLSFL 
MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMYFFLGNLSFL 60 

DICFTTSSVPLVLDSFLTPQETISFSACAVQiyiALSFAMAGTECLLLSMMAFDRYVAICNP 13( 
DIG FTTSS VPLVLDS FLT PQET I S FS ACAVQMALS FAMAGTECLLLSMMAFDRYVAICN P 



LRYSVIMSKAAYMPM 



VVHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 



ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTVVI 



V F YGTLFFMYGKPKS KDSMGADKE DLS DKL I PL FYG VVT PMLN FIX YS LRN KDVKAAVRR 



LLRPKGFTQ 



35 



TABLE 51 



NOV 14 
Huinan_OLF 
Mouse_OLF 
Rat OLF 



iyiEKANETSPVMGF;LLRLSAliP::LEKTFFV_.:Ll.MYLVILLGNGVLI 

mgf llrlsahpzlektrfvlill^mylvillgngvli 

mdrsnetaplsgf:llglsa:ip-:lektrfv:=:lf-mylvillgngvli 
:.llglsgvp:-:teilvfv: ;lvmylv:htgngvli 



..V-:i:.DS?XHTPM 
.VTIl^DSKLHTPM 

:.v^ii.dshlhtpm 

:A-- IFDSHLHTPM 



N0V14 YFFLGNLSFLDICrTTSSVPLVLDS[':.7P-;;ETISFSAC-\VQ^4AL.SFAMAGTEC_.L^ 

40 Human OLF YFFLGNLSFLDICrTTSSVPLVLDSFLI'P ::ETISFSAC".VQMA'_.SFAMAGTECLLLSiy!MA 

Mouse~OLF YFFLGNLSFLDIC iTTSSVPLILDSr_,VP>'-:KTISFSGC;.VQMF:.SFAMGA?EC . LLSMMA 

Rat OLF YFFLGNLSFLDICVTTSSVPSTLVS:..:c-KKRNISFSGC?yQMF/GFAMGSTEC_.LLG!y-MA 



r-k-ir-Jr-k-k-^-kiir-k-k-k-k . 



f -k -k -k -ir + 



45 



50 



55 



60 



NOV14 
Human_OLF 
Mouse_OLF 
Rat OLF 



N0V14 
Human_OLF 
Mouse_OLF 
Rat OLF 



NOV 14 
Huinan_OLF 
Mouse_OLF 
Rat OLF 



fdryvaicnplrysv:mskaay^:p^yv^.^swaiggaasvv:^tsla:•::lpfcg:^nvinhftc 
fdryvaicnplrysv:mskaayr:pr4a.--.vswaiggaasvv;}tsla_;:lpfcg3nvinhftc 
fdryvaicnplrypvvmnkaay ;pt^---vswaggitnsvv::tslai::-:xpfcgl-nvinhft^ 
fdryvaicnplrysv:mskevyvsma;^~ swfsgginsvvqtsla!::>lpfcg::nvinhftc 



e:lavlklacadis:.nv:cMEv'_'n-.iflg .tvLlTSfsyvl'I_ttilr:psaegrkkvfs 
e:lavlklacadis:n".-: 3me ."':ir;iFLGvPVLriSFSYvri:TTiLR:PSAEGR-:KVFS 

E„LAVLKLACADIS:N';: 3iy!V \--b:KIFLA';P\'LriFVSYVr-i:.VTILR:PSAEGR-:KAFS 

evlavlklacadis:.n: .■7Mv:^n^:aflvlpll:,iffsyv:.ii.ytilri:nsasgr?.kafs 

tcsahltvv:vfygt:.ffmygkpks-':dsmgadke:li-:dk_iplfygvvtpmlnpxiyslr 
tcsahltvv:'.fygtl,rfmygkpks:<dsmgadke:l3dk:.iplfygvvtpmlnpiiysl4r 
tcsahltvv_.-;fygt_lfmygkpks:\dplgadkq::l.kdk_.islfygvvtpmlnpiiyslr 
TCSAHLTvv ;:fygt-fsmyakpks:;dltgkdkfqt5^dk:islfygvvtpmlnpiiyslr 

T^^-k-'k-k'k'k-rr-f'---*-*-*^'*:-.* -k ^ * tt . -k t • . -k -k . * •*c-^'k-k'k'k-kv-je*-*:*ik*'kirie--*- 



NOV 14 NKDV:--:AAV:-.R..l,RPKGi-TQ (SEQ 

Human OLF NKDVKAAV?.R_1.RPKGFTQ (SEQ 



ID NO. 
ID NO. 
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Mouse_OLF nkdvraavrn:.vgqkh:.te (seq id no, 76) 
Rat OLF nkdvkaav?.:y::.kqky:p- (seq id no. 77) 



5 Consensus key 

* - single, fully conserved residue 

: - consen aiion of sironj: u roups 

. - conser\'ation of weak groups - no consensus 



10 The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV 14 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

15 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, N0V14 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

20 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in NOV 14. PSORT analysis predicts that NOV 14 is likely localized 
in the plasma membrane. Likewise, SignalP analysis indicates that there is most likely a 

25 cleavage site between positions 44 and 45. 

Possible SNP Position(s) include: 

Cons.Pos.: 324 Depth: 23 Change: G > A 
Putative Allele Freq,: 0.130 
30 -> 126604820(+,i) unrev. Fpos: 372 
-> 128715801(+,i) unrev. Fpos: 407 
-> 128903077(+,i) unrev. Fpos: 396 



Cons.Pos.: 429 Depth: 21 Change: A > G 
35 Putative Allele Freq.: 0.095 

-> 128715801(+,i) unrev. Fpos: 512 
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-> 128903077(-H,i) unrev. Fpos: 501 
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Cons.Pos,: 493 Depth: 30 Change: T > - 
Putative Allele Freq.: 0.100 
5 -> 128784002(-,i) unrev. Fpos: 595 
-> 1287841 01 unrev, Fpos: 592 
-> 128784168(-,i) unrev. Fpos: 590 

Cons,Pos.: 510 Depth: 28 Change: A>- 
10 Putative Allele Freq,: 0,071 

-> 1 2660473 l(+,i) unrev. Fpos: 558 
-> 128903043(+,i) unrev, Fpos: 591 

Cons.Pos.: 721 Depth: 18 Change: G> A 
15 Putative Allele Freq,: 0.111 

-> 126604674(-,i) unrev. Fpos: 321 
-> 126604747(-,i) unrev. Fpos: 330 



Cons.Pos.: 760 Depth: 18 Change: C>T 
20 Putative Allele Freq.: 0.222 

-> 126604632(-,i) unrev, Fpos: 280 
-> 126604646(-,i) unrev, Fpos: 288 
-> 126604705(<,i) unrev. Fpos: 287 
-> 126604806(-,i) unrev. Fpos: 287 



25 



30 



Table 52 shows a multiple sequence alignment of NOV 1-14 polypeptides with a 
known human olfactory receptor, family 2, subfamily S, member 2 (GenBank Accession No.: 
NP_063950), indicating the homology between the present invention and known members of a 
protein family. 

TABLE 52 

N0V8 MAMDNVTAVFQFLLrG;S-NYPQWRDTrFTLVLi:YLSTL:.GNGFL::FLIHF 
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M0V7 MDNVTAVFQFLLIGIS-NYPQWRDTFFTLVLIZYLSTLLGNGFKIFLIHF 

N0V9 MAMDNVTAVFQFLLIG:S-b3YPQWRDTrFTLVLi:YLSTL:.GNGFl-::FLIHF 

mvi3 mamdnvtavfqfllig:s-nypqwrdtfftlvli:ylstl:.gngF':::flihf 

N0V4 mekanetspvmgfvllr:.s-ahpelektffvlillkylvillgngv_.:lvtil 

5 Human_OLF MGFVLLRIS-AHPELEKTFFVLILLI ;YLVIL-.GNGV^:LVTIL 

N0V14 mekanetspvmgfvllri.s-ahpelektffvlilli.;ylvil:,gngv:._lvtil 

N0V12 MEKANETSPVMGFVLLGl,S-AHPELEKTrFVLILL!:YLVILl.GNGVl=:LVTIL 

N0V3 meplnrt-evsefflkgfs-gypalehllfplcsai:ylvtl:.gnta_i-:avsvl 

N0V2 MEPLNRT-EVSEFFLKGFS-GYPALEHL::.FPLCSAi:YLVTLr:.GNTA:i:AVSVL 

10 NOVl MEPLNRT-EVSEFFLKGrS-GYPALEHL:.FPLCSAr;YLVTLl.GNTA:i'Ji.VSVL 

N0V6 melwnyhsmelwnftlgsgfilvgil-ndsgspel'-.catiti:.yllal:sngll.llaitm 

N0V5 melwnftlgsgfilvg;l-ndsgspel:.catiti:.yllalisngl"-.llaitm 

NOVll LETTNTTGFVNEFILLGrP-CRWEIQIL:.FVVFSL:YLLTL:.GNTS::CAVWS 

Novio msvieannisgpvsefillgfpaccretkil:.fvvfsl:ylltli:gnts-:cavws 



N0V8 dpnlhtp:yffls:.i.sf1:: lcygtasmpqalvhcfsthpy:.syprcla:;Tsvs:.."-latae 

N0V7 DPNLHTP:YrFLs:::.SF:.: :.cygtasmpqalvhcfsthpy:.syprclA'.::TSvs:.-xat-e 

20 N0V9 dpnlhtp:yli'ls:::.sf_: lcygtasmpqalvhcfsthpy-.syprcla:tsvsialatae 

N0V13 DPNLHTP:YrrLS::-^SF_.--.CYGTASMPQALVHCFSTHPY:.SYPRCLA:TSVS^:.LATy.E 

N0V4 DSRLHTPI:Y1-L LG::^SF:.: _CFTTSSVPLVLDSFl.TPQET:SFSACAVOMALSr;-.MAG?E 

Human OLF DSRLHTPKYFrLG:-:.SF_-: :CFTTSSVPLVLDSF:.TPQET : SFSACAVOMALSFAMAG\*E 

N0V14 DSRLHTPr:YL i'LG:::.SF^: :CFTTSSVPLVLDSF:.TPQET:SFSACAVv^mLS^AMAG*:'E 

25 N0V12 DSRLHTPKYFFLG::LSF:.:.:CFTTSSVPLVLDSF^TPQET:SFSACAVjMALSrAMAG':E 

N0V3 DIHLHTP\TrFLG:;:.STl.::CYTPTFVPLMLVHL:.SSRKT:SFAVCAIv''MCLS^/TGS':E 

N0V2 DIHLHTP';YFFLG::LST1: :CYTPTFVPLMLVHL-.SSRKT:SFAVCAIv'MCLS_.rTGSTE 

NOVl diklhtpvyfflg:;:.st:.: :cytptfvplmlvhl:.ssrkt:sfavcaiomcls:..vTGS':-e 

NOV6 earlhmpl-:y"-.:.lg-:csu:-.:.lftsvvtpkaladf:^rrent:sfggcalvMFLa:.'.'^ 

30 N0V5 EARLHMP^':Y:.LLGCLSLl:::LLFTSWTPKALADF:^RRENT:SFGGCALgMFLA^•:■M^ 

NOVll sqklhtpky::.la:-xsf^i:ccvssdvpimaanl:sqtqs: scagcll?-Fyf-f:i-mca-^-E 

NOVIO SQKLHTPi:Y:-^LA:A'SF:.':i:CCISSDVP-MLANL:SHIKS:SYAGCLLQFFY-r3MCA.--E 

35 N0V8 CL:.LAA!^/iDRVVAISNPLRYSVVMNGPVCVC:.VATSWGTS-LVLTAMLILSL?XHFCGA 

N0V7 CL:.LALAMAiDRVVAISNPLRYSVVMNGPVCVC:>VATSWGTS--LVLTAMLILSLr^XHFCGA 

N0V9 CLLLAAHAYDRVVAISNPLRYSVVMNGPVCVC1VATSWGTS-LVLTAMLILSL?XHFCGA 

N0V13 CL:.LAJ\MAiDRVVAISNPLRYSVVMNGPVCVC1VATSWGTS-LVLTAMLILSL':<LHFCGA 

N0V4 CL:.LSMMAFDRYV;-XCNPLRYSV:MSKAAYMPr:AASSWAIGGAASVVHTSLAIC;LPFCGD 

40 Human OLF cl:.lsmmafdryvaicnplrysv:mskaaympl-:aasswaiggaasvvhtslaIvLPfcgd 

N0V14"' CLLLl^^MMArDRYVAlCNPLRYSVlMSKAAYMPIJVASSWAIGGAASVVKTSLAIgLPFCGD 

N0V12 clll;::mmafdryvaicn?lrysv:mskaayvpkaasswaiggaasvvhtslai:lpfcgd 

N0V3 CL-.L;aTAVDRYL--.ICQ?LRYHV^MSHRLCVL:.MGAAWVLCLLKSVTEMVISMr.LPFCGH 

N0V2 CL:.LAITAYDRYL.-.ICQ?LRYHV_.MSHRLCVL-.MGAAWVLCLLKSVTEMVISM:<.LPFCGH 

45 NOVl CLlU-nITAYDRYLAICQPLRYHVl.MSHRLCVL:.MGAAWVLCLLKSVTEMVISM:-.LPFCGH 

N0V6 DL:.L^FM.AiDRYVAICHPLTYMT:.MSSRACWLr-:VATSWILASLSALIYTVYTM.-lYPFCRA 

N0V5 dlllafmaidryvaichpltymtlmssracwlkvatswilaslsaliytvytm:iypfcra 

NOVll CLFLSVMoFDRFPAICRPLHYPTLMTHHVCAHFVIFCWVGGCLWLLTPLTLISC/VLFCGP 

NOVIO GYFLSVMSFDRFLTICRPLHYPTVMTHHLCVRLVAFCRAGGFLSlLMPAVLiyiSr.VPFCGP 

50 z*.,*"^*.:*. : , - 

N0V8 ::vinhiace:lsl:ki7csdtslnefmilitsiftlllpfgf7LL:- virzama: _r:r~l 

N0V7 ::VINHrACE:LSL:K1.7CSDTSLNEFMILITSIFT:.LLPFGF';L.L:- - IR-AMA: :r:r:-l 

N0V9 :.:VINHrACElLS^:K:-:CSDTSLNEFMILITSIFT'_.LLPFGFVLL:'VIR:AM.-.--R-R:;L 

55 N0V13 ::viNHrACE:Ls:.:Ki-?csDTSLNEFMiLiTSiFTLLLPFGFVLL:- vir:ah-a:r:r::l 

N0V4 ::viNHrTCE:LAv:.K'-.ACADisiNViSMEVTNViFLGVPVLF:sFc vvF-ir:'::.R_p:-A 

Human OLF XVINHFTCEILAVI.KAACADISINVISMEVTNVIFLGVPVLFZSFAVVFIITT': AR: P-^A 

N0vi4~ ::vinhftce:lavaki..".cadisinvismevtnvif:.gvpvlf:sf^-yvf:it?:ar:paa 

N0V12 ::VINHFTCE:LAVAKAACADISINVISMEVTNVIF:.GVPVLF:SFrVVF:iTA:AR:PJA 

60 N0V3 iiVVSHFTCK:LAVAK:.-CGNTSVSEDFLLAGSILLLPVPLAF:"CL::VLL:LA- :AR 'P^vA 

NOV2 HVVSHFTCKILAVAKA/.CGNTSVSEDFLLAGSILLAPVPLAFICLc VLL:LA7:ARVPSA 

NOVl :-jvvshftck:i^vak:.acgntsvsedfllagsillapvplaf:cl5"vll-Lat:arvp:=:a 

NOV6 ,::eirhalce:phaakaacadtsryelmvyvmgvtfaipslaa:la5vtq:lltv:.h!-:p3n 

N0V5 0EiRH:.LCE:PH-.:.KV>,CADTSRYELMVYVMGVTFAIPSLAA:LAr:YTQ:LL7V-.HKP 

65 NOVll vtidhffcdaap:.aa:.5^capipgxtltcgiisali:fltfly:lg7vfcvxs? ;i.QVP3G 

NOVIO ::itdhffcn:.gp:.:.a:.:-capvpkttltcatvssli:fitfly:lg:A4Il\xr.-//aw,pag 
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10 



15 



20 



25 



30 



35 



Nova 

N0V7 
NOV 9 
NOV 13 
NOV 4 

Human_OLF 
NOV 14 
NOV 12 
NOV 3 
NOV2 
NOVl 
NOV 6 
NOV5 
NOVll 
NOV 10 



NOV8 
N0V7 
NOV 9 
NOV 12 
NOV 4 

Human_OLF 

NOVl 4 

N0V12 

NOV3 

N0V2 

NOVl 

NOV 6 

N0V5 

NOVll 

NOVIO 



QGRLKArTTCGSH: 
QGRLKAfTTCGSH: 

qgrlkafttcgsh: 

QGRLKArTTCGSH: 
EGRKKVr'STCSAH: 
EGRKKVrSTCSAH: 

egrkkvfstcsah: 

EGRKKVrSTCSAH: 

arcckafstclah: 
arcckafstclah: 
arcckae'stclah: 
egrkkalvtcssh: 
egrkkai.vtcssh: 

LGRHKArSTCGCH: 

sgrnkafstcashi 



-tvvtifyg- 
.tvvtifyg: 
.tvvtxfyg, 
.tvvtifyg. 
.,-tvvivfyg^ 
.tvvivfyg^ 
.tvvivfyg' 
.tvvivfyg' 
.avvllfyc: 
.avvllfyg' 
.avvllfyg^. 
.tvvgmfyg; 
.tvvgmfyg.^ 
iAvvslfyg: 
'lvvsffyg: 



■AISMYMKTQSKS YPDQD:-:FIS" 

■"aismymktqsks ypdqdkfis' 

: aismymktqsks spdqdkfis' 

^aismymktqsks spdqdkfis' 

:'lffmygkpkskdsmgadkedlsd::li?, 
:lffmygkpkskdsmgadkedlsdklip, 
.'lffmygkpkskdsmgadkedlsdixip: 
:'lefmygkpkskdsmgadkedlsdi:li?; 

.TIFMYLKPKSKE AHISDzVFT' 

^IIFMYLKPKSKE AHISD>: VFT 

niFMYLKPKSKE AHISDi-VFT' 

-j^TFMYVLPSSFH strqd::iis' 

-JITFMYVLPSSFH strqd::iis" 

;lmvmyvspgsgd yhgikk'fvt: 

■vmvmyvspgsrs rpgtqkfvt: 



fygaltpm"-. 
fygaltpm:. 
l'YGALtpm:. 
fygaltpm^ 

i'YGVVTPM^ 

:fygvvtpm_ 

.FYGVVTPMl^ 

:.rYGvvTPM:. 

...YAMVTTMl. 
;:^YAMVTTML... 
;:.YAMVTTM_. 

-Tytivtpa:. 
.tytivtpa-. 

-I'YTLSTPFF 
-lYCTATPFi" 



NPLIYSLRKKI^^KRAI.-iaVMLKRT (SEQ ID NO: 

npliysi.ri--:k::- .'krai-kvmlkrt (seq id no: 

NPLIYS:.RKKL.'vKRAI:- -^VMLKRT {SEQ ID NO: 

NPLIYSliRKKl "vKRAIi-.-.'VMLKRT {SEQ ID. NO: 

npiiyslr::k:7kaav:-:rxlrpkgftq (seq id no: 

npiiys:-.r::k:-';kaav:-V:-.llrpkgftq (seq id no: 

NPIIYSLR::k:- /KAAVr.RLLRPKGFTQ (SEQ ID NO: 

npiiys:.r:;k:.vkaav:-\r.llrpkgftq (seq id no: 

nptiysi<r::kevkeaa:-.:-xVwgrsrasr (seq id NO: 

nptiysi.r::k:i'/keaa:-.xvwgrsrasr {seq id no: 

nptiyslr:;klvkeaa?.r:vwgrsrasr {seq id no: 

npliyslr>:k5:vmralr.r'vlgkymlpahstl— (seq id no: 

npliyslr:;kh;vmral?:rvlgkymlpahstl — (seq id 

npliysfrxk3kkealkkflrn rhtvd (seq id 

npltyslwl^kl^^mtdalkkvlgvpskeiywntlk (seq id no: 



NO: 
NO: 



15) 
13) 
17) 
23) 
7) 

101) 

27} 

23) 

4) 

4) 

2) 

11) 

9) 

21} 

19) 
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45 
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Where indicates a single, fully conserved residue, indicates conservation of strong 
groups, and indicates conservation of weak groups, and Human_OLF is a known human 
olfactory receptor, family 2, subfamily S, member 2 (GenBank Accession No.: NP 063950). 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in disorders of the neuro-olfactory system, such as those induced by 
trauma, surgery and/or neoplastic disorders. For example, a cDNA encoding the olfactory 
receptor protein may be useful in gene therapy for treating such disorders, and the olfactory 
receptor protein may be useful when administered to a subject in need thereof By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from disorders of the neuro-olfactory system. The novel 
nucleic acids encoding olfactory receptor protein, and the olfactory receptor protein of the 
invention, or fragments thereof, may further be useful in the treatment of adenocarcinoma; 
lymphoma; prostate cancer; uterus cancer, immune response, AIDS, asthma, Crohn's disease, 
multiple sclerosis, treatment of Albright hereditary ostoeodystrophy, development of powerful 
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assay system for functional analysis of various human disorders which will help in 

understanding of pathology of the disease, and development of new drug targets for various 

disorders. They may also be used in diagnostic applications, wherein the presence or amount 

of the nucleic acid or the protein are to be assessed. These materials are further useful in the 

5 generation of antibodies that bind immunospecifically to the novel substances of the invention 

for use in therapeutic or diagnostic methods, 

NOVX Nucleic Acids 

The nucleic acids of the invention include those that encode a NOVX polypeptide or 

10 protein. As used herein, the terms polypeptide and protein are interchangeable. 

In some embodiments, a NOVX nucleic acid encodes a mature NOVX polypeptide. As 
used herein, a **mature" form of a polypeptide or protein described herein relates to the product 
of a naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 

15 gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 

polypeptide, precursor or proprotein encoded by an open reading frame described herein. The 
product "mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps that may take place within the cell in which the gene 
product arises. Examples of such processing steps leading to a "mature" form of a polypeptide 

20 or protein include the cleavage of the N-terminal methionine residue encoded by the initiation 
codon of an open reading frame, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 

25 from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+1 to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 

30 myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 
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Among the NOVX nucleic acids is the nucleic acid whose sequence is provided in 

SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or a fragment thereof. 

Additionally, the invention includes mutant or variant nucleic acids of SEQ ID NO: 1, 3, 5, 6, 

8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or a fragment thereof, any of whose bases may be 

5 changed from the corresponding bases shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 

20, 22, 24, or 26, while still encoding a protein that maintains at least one of its NOVX-like 

activities and physiological fimctions {Le,, modulating angiogenesis, neuronal development). 

The invention further includes the complement of the nucleic acid sequence of SEQ ID NO: 1, 

3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, including fragments, derivatives, analogs and 

10 homologs thereof The invention additionally includes nucleic acids or nucleic acid fragments, 
or complements thereto, whose structures include chemical modifications. 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX proteins or biologically active portions thereof Also included are nucleic acid 
fragments sufficient for use as hybridization probes to identify NOVX-encoding nucleic acids 

15 {e,g.y NOVX mRNA) and fragments for use as polymerase chain reaction (PGR) primers for 
the amplification or mutation of NOVX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules {e.g.^ cDNA or genomic DNA), 
RNA molecules {e,g,y mRNA), analogs of the DNA or RNA generated using nucleotide 
analogs, and derivatives, fragments and homologs thereof. The nucleic acid molecule can be 

20 single-stranded or double-stranded, but preferably is double-stranded DNA. 

"Probes'* refer to nucleic acid sequences of variable length, preferably between at least 
about 10 nucleotides (nt), 100 nt, or as many as about, e,g,, 6,000 nt, depending on use. 
Probes are used in the detection of identical, similar, or complementary nucleic acid 
sequences. Longer length probes are usually obtained from a natural or recombinant source, 

25 are highly specific and much slower to hybridize than oligomers. Probes may be single- or 
double-stranded and designed to have specificity in PGR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

An "isolated" nucleic acid molecule is one that is separated from other nucleic acid 
molecules that are present in the natural source of the nucleic acid. Examples of isolated 

30 nucleic acid molecules include, but are not limited to, recombinant DNA molecules contained 
in a vector, recombinant DNA molecules maintained in a heterologous host cell, partially or 
substantially purified nucleic acid molecules, and synthetic DNA or RNA molecules. 
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Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 

acid (z.e., sequences located at the 5* and 3' ends of the nucleic acid) in the genomic DNA of 

the organism from which the nucleic acid is derived. For example, in various embodiments, 

the isolated NOVX nucleic acid molecule can contain less than about 50 kb, 25 kb, 5 kb, 4 kb, 

5 3 kb, 2 kb, 1 kb, 0.5 kb or 0. 1 kb of nucleotide sequences which naturally flank the nucleic 

acid molecule in genomic DNA of the cell from which the nucleic acid is derived. Moreover, 

an "isolated" nucleic acid molecule, such as a cDNA molecule, can be substantially free of 

other cellular material or culture medium when produced by recombinant techniques, or of 

chemical precursors or other chemicals when chemically synthesized. 

10 A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule having 

the nucleotide sequence of SEQ ID NO: I, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or a 
complement of any of this nucleotide sequence, can be isolated using standard molecular 
biology techniques and the sequence information provided herein. Using all or a portion of the 
nucleic acid sequence of SEQ ID NO: I, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, as a 

15 hybridization probe, NOVX nucleic acid sequences can be isolated using standard 

hybridization and cloning techniques (e.g,, as described in Sambrook et al.^ eds., MOLECULAR 
Cloning: A Laboratory Manual 2""* Ed,, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY, 1989; and Ausubel, et a/., eds., CURRENT PROTOCOLS IN Molecular 
Biology, John Wiley & Sons, New York, NY, 1993.) 

20 A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 

genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 

25 synthetic techniques, e,g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 

30 identical, similar or complementary DNA or RNA in a particular cell or tissue. 

Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment, an 
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oligonucleotide comprising a nucleic acid molecule less than 100 nt in length would further 

comprise at lease 6 contiguous nucleotides of SEQ ID NO: I, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 

22, 24, or 26, or a complement thereof. Oligonucleotides may be chemically synthesized and 

may be used as probes, 

5 In another embodiment, an isolated nucleic acid molecule of the invention comprises a 

nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NO: 
1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or a portion of this nucleotide sequence. A 
nucleic acid molecule that is complementary to the nucleotide sequence shown in SEQ ID 
NO: I, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 is one that is sufficiently complementary 
10 to the nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
or 26 that it can hydrogen bond with little or no mismatches to the nucleotide sequence shown 
in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, thereby forming a stable 
duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
15 pairing between nucleotide units of a nucleic acid molecule, and the term "binding" means the 
physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic. Von 
der Waals, hydrophobic interactions, etc. A physical interaction can be either direct or 
indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
20 compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Moreover, the nucleic acid molecule of the invention can comprise only a portion of 
the nucleic acid sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, 

25 e.g., a fragment that can be used as a probe or primer, or a fragment encoding a biologically 
active portion of NOVX. Fragments provided herein are defined as sequences of at least 6 
(contiguous) nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow 
for specific hybridization in the case of nucleic acids or for specific recognition of an epitope 
in the case of amino acids, respectively, and are at most some portion less than a full length 

30 sequence. Fragments may be derived from any contiguous portion of a nucleic acid or amino 
acid sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences 
formed from the native compounds either directly or by modification or partial substitution. 
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Analogs are nucleic acid sequences or amino acid sequences that have a structure similar to, 

but not identical to, the native compound but differs from it in respect to certain components or 

side chains. Analogs may be sjoithetic or from a different evolutionary origin and may have a 

similar or opposite metabolic activity compared to wild type. 

5 Derivatives and analogs may be full length or other than full length, if the derivative or 

analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 

analogs of the nucleic acids or proteins of the invention include, but are not limited to, 

molecules comprising regions that are substantially homologous to the nucleic acids or 

proteins of the invention, in various embodiments, by at least about 70%, 80%, 85%, 90%, 

10 95%, 98%, or even 99% identity (with a preferred identity of 80-99%) over a nucleic acid or 
amino acid sequence of identical size or when compared to an aligned sequence in which the 
alignment is done by a computer homology program known in the art, or whose encoding 
nucleic acid is capable of hybridizing to the complement of a sequence encoding the 
aforementioned proteins under stringent, moderately stringent, or low stringent conditions. 

15 See e,g. Ausubel, et aL, CURRENT PROTOCOLS iN MOLECULAR Biology, John Wiley & Sons, 
New York, NY, 1993, and below. An exemplary program is the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for UNIX, Genetics Computer Group, University 
Research Park, Madison, WI) using the default settings, which uses the algorithm of Smith and 
Waterman (Adv. AppL Math., 1981, 2: 482-489, which is incorporated herein by reference in 

20 its entirety), 

A "homologous nucleic acid sequence" or *'homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of a NOVX polypeptide. Isoforms can be expressed in 

25 different tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the present invention, 
homologous nucleotide sequences include nucleotide sequences encoding for a NOVX 
polypeptide of species other than humans, including, but not limited to, mammals, and thus 
can include, e.g., mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous 

30 nucleotide sequences also include, but are not limited to, naturally occurring allelic variations 
and mutations of the nucleotide sequences set forth herein. A homologous nucleotide 
sequence does not, however, include the nucleotide sequence encoding human NOVX protein. 
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Homologous nucleic acid sequences include those nucleic acid sequences that encode 

conservative amino acid substitutions (see below) in SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 

21, 23, 25, or 27, as well as a polypeptide having NOVX activity. Biological activities of the 

NO VX proteins are described below. A homologous amino acid sequence does not encode the 

5 amino acid sequence of a human NOVX polypeptide. 

The nucleotide sequence determined from the cloning of the human NOVX gene 

allows for the generation of probes and primers designed for use in identifying and/or cloning 

NOVX homologues in other cell types, e.g., from other tissues, as well as NOVX homologues 

from other mammals. The probe/primer typically comprises a substantially purified 

10 oligonucleotide. The oUgonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 or more consecutive sense strand nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, or 26; or an anti-sense strand nucleotide sequence of SEQ ID NO: 
1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26; or of a naturally occurring mutant of SEQ ID 

15 NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26. 

Probes based on the human NOVX nucleotide sequence can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, eg., the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 

20 probes can be used as a part of a diagnostic test kit for identifying cells or tissue which 

misexpress a NOVX protein, such as by measuring a level of a NOVX-encoding nucleic acid 
in a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether 
a genomic NOVX gene has been mutated or deleted. 

A "pol3^eptide having a biologically active portion of NOVX" refers to polypeptides 

25 exhibiting activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological assay, with or 
without dose dependency. A nucleic acid fragment encoding a "biologically active portion of 
NOVX" can be prepared by isolating a portion of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, or 26 that encodes a polypeptide having a NOVX biological activity (biological 

30 activities of the NOVX proteins are described below), expressing the encoded portion of 
NOVX protein {e.g., by recombinant expression in vitro) and assessing the activity of the 
encoded portion of NOVX. For example, a nucleic acid fragment encoding a biologically 
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active portion of NOVX can optionally include an ATP-binding domain. In another 

embodiment, a nucleic acid fragment encoding a biologically active portion of NOVX includes 

one or more regions. 



5 NOVX Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12. 14, 16, 18, 20, 22, 24, or 26 
due to the degeneracy of the genetic code. These nucleic acids thus encode the same NOVX 
protein as that encoded by the nucleotide sequence shovm in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 
10 14, 16, 18, 20, 22, 24, or 26 e.g^., the polypeptide ofSEQ ID NO: 2,4,7,9, 11, 13, 15, 17, 19, 
21, 23, 25, or 27. In another embodiment, an isolated nucleic acid molecule of the invention 
has a nucleotide sequence encoding a protein having an amino acid sequence show^n in SEQ 
ID NO: 2, 4, 7,9, 11, 13, 15, 17, 19,21,23,25, or 27. 

In addition to the hixman NOVX nucleotide sequence shown in SEQ ID NO: 1,3,5, 6, 

15 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, it will be appreciated by those skilled in the art that 
DNA sequence polymorphisms that lead to changes in the amino acid sequences of NOVX 
may exist within a population {e.g.^ the human population). Such genetic polymorphism in the 
NOVX gene may exist among individuals within a population due to natural allelic variation. 
As used herein, the terms "gene" and "recombinant gene" refer to nucleic acid molecules 

20 comprising an open reading frame encoding a NOVX protein, preferably a mammalian NOVX 
protein. Such natural allelic variations can typically result in 1 -5% variance in the nucleotide 
sequence of the NOVX gene. Any and all such nucleotide variations and resulting amino acid 
polymorphisms in NOVX that are the result of natural allelic variation and that do not alter the 
fimctional activity of NOVX are intended to be within the scope of the invention. 

25 Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 

thus that have a nucleotide sequence that differs from the human sequence of SEQ ID NO: 1, 
3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 arc intended to be within the scope of the 
invention. Nucleic acid molecules corresponding to natural allelic variants and homologues of 
the NOVX cDNAs of the invention can be isolated based on their homology to the human 

30 NOVX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. For example, a soluble human NOVX cDNA can be isolated based 
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on its homology to human membrane-boimd NOVX. Likewise, a membrane-bound human 

NOVX cDNA can be isolated based on its homology to soluble human NOVX. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 

invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 

5 nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 

14, 16, 18, 20, 22, 24, or 26. In another embodiment, the nucleic acid is at least 10, 25, 50, 

100, 250, 500 or 750 nucleotides in length. In another embodiment, an isolated nucleic acid 

molecule of the invention hybridizes to the coding region. As used herein, the term 

"hybridizes under stringent conditions" is intended to describe conditions for hybridization and 

10 washing under which nucleotide sequences at least 60% homologous to each other typically 
remain hybridized to each other. 

Homologs (Le,, nucleic acids encoding NOVX proteins derived from species other than 
human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or high 
stringency hybridization with all or a portion of the particular human sequence as a probe 

15 using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 

20 shorter sequences. Generally, stringent conditions are selected to be about 5°C lower than the 
thermal melting point (T^J for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 

25 50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about SO^'C for short 
probes, primers or oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60^C for longer 
probes, primers and oligonucleotides. Stringent conditions may also be achieved with the 

30 addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Current 
Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3,6. 
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Preferably, the conditions are such that sequences at least about 65%, 70%, 75%, 85%, 90%, 

95%, 98%, or 99% homologous to each other typically remain hybridized to each other. 

A non-limiting example of stringent hybridization conditions is hybridization in a high salt 

buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM EDTA, 0.02% PVP, 0,02% 

5 Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65°C. This hybridization 

is followed by one or more washes in 0.2X SSC, 0.01 % BSA at 50°C. An isolated nucleic 

acid molecule of the invention that hybridizes under stringent conditions to the sequence of 

SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 corresponds to a naturally 

occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid 

10 molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs in 
nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NO; 1, 3, 5, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, or 26, or fragments, analogs or derivatives thereof, under conditions of 

1 5 moderate stringency is provided. A non-limiting example of moderate stringency 

hybridization conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 
100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more washes in 
IX SSC, 0.1% SDS at 37'^C. Other conditions of moderate stringency that may be used are 
well known in the art. See, e.g., Ausubel et al ("eds.), 1993, Current Protocols in 

20 Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
or 26, or fragments, analogs or derivatives thereof, under conditions of low stringency, is 

25 provided. A non-limiting example of low stringency hybridization conditions are 

hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0,02% 
PVP, 0.02% Ficoll, 0,2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) 
dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 
7,4), 5 mM EDTA, and 0.1% SDS at SO^^C. Other conditions of low stringency that may be . 

30 used are well known in the art (e.g.^ as employed for cross-species hybridizations). See, e,g.^ 
Ausubel et al ^eds.), 1993, CURRENT Protocols in Molecular Biology, John Wiley & 
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Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY; Shilo and Weinberg, 1981, Proc Natl Acad Sci USA 78: 6789-6792. 



Conservative mutations 
5 In addition to naturally-occurring allelic variants of the NOVX sequence that may exist 

in the population, the skilled artisan v^ill further appreciate that changes can be introduced by 
mutation into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, or 26, thereby leading to changes in the amino acid sequence of the encoded NOVX 
protein, vt^ithout altering the functional abiHty of the NOVX protein. For example, nucleotide 

10 substitutions leading to amino acid substitutions at "non-essential" amino acid residues can be 
made in the sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26. A 
"non-essential" amino acid residue is a residue that can be altered from the wild-type sequence 
of NOVX without altering the biological activity, whereas an "essential" amino acid residue is 
required for biological activity. For example, amino acid residues that are conserved among 

15 the NOVX proteins of the present invention, are predicted to be particularly unamenable to 
alteration. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 

20 21, 23, 25, or 27, yet retain biological activity. In one embodiment, the isolated nucleic acid 
molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 75% homologous to the amino acid sequence of SEQ ID 
NO: 2, 4, 6, or 8, Preferably, the protein encoded by the nucleic acid is at least about 80% 
homologous to SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, more preferably at 

25 least about 90%, 95%, 98%, and most preferably at least about 99% homologous to SEQ ID 
NO: 2, 4, 7, 9, 11, 13, 15, 17, 19,21,23,25, or 27. 

An isolated nucleic acid molecule encoding a NOVX protein homologous to the 
protein of can be created by introducing one or more nucleotide substitutions, additions or 
deletions into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

30 24, or 26, such that one or more amino acid substitutions, additions or deletions are introduced 
into the encoded protein. 
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Mutations can be introduced into the nucleotide sequence of SEQ ID NO: I, 3, 5, 6, 8, 

10, 12, 14, 16, 18, 20, 22, 24, or 26 by standard techniques, such as site-directed mutagenesis 

and PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 

one or more predicted non-essential amino acid residues. A "conservative amino acid 

5 substitution" is one in which the amino acid residue is replaced with an amino acid residue 

having a similar side chain. Families of amino acid residues having similar side chains have 

been defined in the art. These families include amino acids with basic side chains (e.g., lysine, 

arginine, histidine), acidic side chains (eg., aspartic acid, glutamic acid), uncharged polar side 

chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar 

10 side chains (eg., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 

tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side 
chains (eg., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted nonessential 
amino acid residue in NOVX is replaced with another amino acid residue from the same side 
chain family. Alternatively, in another embodiment, mutations can be introduced randomly 

15 along all or part of a NOVX coding sequence, such as by saturation mutagenesis, and the 

resultant mutants can be screened for NOVX biological activity to identify mutants that retain 
activity. Following mutagenesis of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 
26 the encoded protein can be expressed by any recombinant technology known in the art and 
the activity of the protein can be determined. 

20 In one embodiment, a mutant NOVX protein can be assayed for (1) the ability to form 

protein:protein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically active portions thereof, (2) complex formation between a mutant NOVX protein 
and a NOVX receptor; (3) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically active portion thereof; (eg., avidin proteins); (4) the ability to 

25 bind NOVX protein; or (5) the ability to specifically bind an anti-NOVX protein antibody. 

Antisense NOVX Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
30 nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or 

fi*agments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a nucleotide 
sequence that is complementary to a "sense" nucleic acid encoding a protein, eg., 
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complementary to the coding strand of a double-stranded cDNA molecule or complementary 

to an mRNA sequence. In specific aspects, antisense nucleic acid molecules are provided that 

comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides 

or an entire NOVX coding strand, or to only a portion thereof. Nucleic acid molecules 

5 encoding fragments, homologs, derivatives and analogs of a NOVX protein of SEQ ID NO: 2, 

4,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 or antisense nucleic acids complementary to a 

NOVX nucleic acid sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 

are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

10 region" of the coding strand of a nucleotide sequence encoding NOVX. The term "coding 

region" refers to the region of the nucleotide sequence comprising codons which are translated 
into amino acid residues (e.g., the protein coding region of human NOVX corresponds to SEQ 
ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27). In another embodiment, the antisense 
nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 

15 sequence encoding NOVX. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (/.e., also referred to as 5' and 3' 
untranslated regions). 

Given the coding strand sequences encoding NOVX disclosed herein (e.g., SEQ ID 
NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26), antisense nucleic acids of the invention 

20 can be designed according to the rules of Watson and Crick or Hoogsteen base pairing. The 
antisense nucleic acid molecule can be complementary to the entire coding region of NOVX 
mRNA, but more preferably is an oligonucleotide that is antisense to only a portion of the 
coding or noncoding region of NOVX mRNA. For example, the antisense oligonucleotide can 
be complementary to the region surrounding the translation start site of NOVX mRNA. An 

25 antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 
nucleotides in length. An antisense nucleic acid of the invention can be constructed using 
chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically 
synthesized using naturally occurring nucleotides or variously modified nucleotides designed 

30 to increase the biological stability of the molecules or to increase the physical stability of the 
duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

105 

BNSOOCID: <WO 0157215A2 I > 



wo 01/57215 PCT/USOl/03923 
Examples of modified nucleotides that can be used to generate the antisense nucleic 

acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 

xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyI) uracil, 5-carboxymethylaminomethyl- 

2-thiouridine, 5-carboxymethyIaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 

5 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguamne, 

2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 

beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouraciI, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil- 5-oxyacetic acid (v), 5-methyI-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine, Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 

15 inserted nucleic acid v^ill be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a NOVX protein to thereby inhibit expression of the protein, e.g., by 

20 inhibiting transcription and/or translation. The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, 
^•^■5 by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens. The antisense nucleic acid molecules can also be delivered to 

30 cells using the vectors described herein. To achieve sufficient intracellular concentrations of 
antisense molecules, vector constructs in which the antisense nucleic acid molecule is placed 
under the control of a strong pol II or pol III promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the invention is an 

a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 

strands run parallel to each other (Gaultier et al, (1987) Nucleic Acids Res 15: 6625-6641). 

5 The antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et 

aL (1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al 

i\9%l) FEBS Lett 215: 327-330). 

Such modifications include, by way of nonlimiting example, modified bases, and 

nucleic acids whose sugar phosphate backbones are modified or derivatized. These 

10 modifications are carried out at least in part to enhance the chemical stability of the modified 

nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 

therapeutic applications in a subject. 



NOVX Ribozymes and PNA moieties 

15 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Riboz>'mes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving 
a single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e^., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave NOVX mRNA transcripts to thereby 

20 inhibit translation of NOVX mRNA. A ribozyme having specificity for a NOVX-encoding 
nucleic acid can be designed based upon the nucleotide sequence of a NOVX DNA disclosed 
herein {i.e., SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26). For example, a 
derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide 
sequence of the active site is complementary to the nucleotide sequence to be cleaved in a 

25 NOVX-encoding mRNA. See, e.g., Cech et al. U.S. Pat, No. 4,987,071 ; and Cech et al U.S. 
Pat. No. 5,1 16,742. Alternatively, NOVX niRNA can be used to select a catalytic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et aL, 
{1993) Science 26\:\4\\A4\^, 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 

30 sequences complementary to the regulatory region of the NOVX (e.g., the NOVX promoter 
and/or enhancers) to form triple helical structures that prevent transcription of the NOVX gene 
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in target cells. See generally, Helene. (1991) Anticancer Drug Des, 6: 569-84; Helene. et aL 

(1992) Ann, KY. Acad. ScL 660:27-36; and Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of NOVX can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g,, the stability, hybridization, or 

5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 

acids can be modified to generate peptide nucleic acids (see Hyrup et al, (1996) Bioorg Med 

Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 

acid mimics, e.g.^ DNA mimics, in which the deoxyribose phosphate backbone is replaced by 

a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

10 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of FN A oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et aL (1996) above; 
Perry-O'Keefe et aL (1996) PNAS 93: 14670-675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 

15 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, e.g, in the analysis of single base pair mutations in a gene by, e.g., 
PNA directed PGR clamping; as artificial restriction enzymes when used in combination with 
other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or primers for DNA 

20 sequence and hybridization (Hyrup et aL (1996), above; Perry-O'Keefe (1996), above). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 

25 may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 

recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (Hyrup (1996) above). The 

30 synthesis of PNA-DNA chimeras can be performed as described in Hyrup (1996) above and 
Finn et al. (1996) Nucl Acids Res 24: 3357-63. For example, a DNA chain can be synthesized 
on a solid support using standard phosphoramidite coupling chemistry, and modified 
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nucleoside analogs, e.g., 5'-(4-methoxytrityI) aniino-5*-deoxy-thymidine phosphoramidite, can 

be used between the PNA and the 5* end of DNA (Mag et al (1989) Niicl Acid Res 17: 

5973-88), PNA monomers are then coupled in a stepwise manner to produce a chimeric 

molecule with a 5' PNA segment and a 3' DNA segment (Finn et aL (1996) above). 

5 Alternatively, chimeric molecules can be synthesized with a 5' DNA segment and a 3' PNA 

segment. See, Petersen et aL (1975) Bioorg Med Chem Lett 5:1119-11 124. 

In other embodiments, the oligonucleotide may include other appended groups such as 

peptides {e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 

the cell membrane (see, e.g., Letsinger et aL, 1989, Proc. NatL Acad. ScL U.S.A. 

10 86:6553-6556; Lemaitre et aL, 1987, Proc. NatL Acad. ScL 84:648-652; PCT Publication No, 
W088/09810) or the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (See, 
e.g., Krol et aL, 1988, BioTechniqiies 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, 
Pharm. Res^ 5: 539-549). To this end, the oligonucleotide may be conjugated to another 

15 molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, etc. 

NOVX Polypeptides 

A NOVX polypeptide of the invention includes the NOVX-Iike protein whose 
20 sequence is provided in SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, The 
invention also includes a mutant or variant protein any of whose residues may be changed 
from the corresponding residue shown in SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
or 27 while still encoding a protein that maintains its NOVX-like activities and physiological 
functions, or a functional fragment thereof. In some embodiments, up to 20% or more of the 
25 residues may be so changed in the mutant or variant protein. In some embodiments, the 
NOVX polypeptide according to the invention is a mature polypeptide. 

In general, a NOVX -like variant that preserves NOVX-like function includes any 
variant in which residues at a particular position in the sequence have been substituted by other 
amino acids, and further include the possibility of inserting an additional residue or residues 
30 between two residues of the parent protein as well as the possibility of deleting one or more 
residues from the parent sequence. Any amino acid substitution, insertion, or deletion is 
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encompassed by the invention. In favorable circumstances, the substitution is a conservative 

substitution as defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically active 

portions thereof, or derivatives, fragments, analogs or homo logs thereof. Also provided are 

5 polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In one 

embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 

appropriate purification scheme using standard protein purification techniques. In another 

embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 

recombinant expression, a NOVX protein or polj^^eptide can be synthesized chemically using 

1 0 standard peptide synthesis techniques. 

An "isolated" or "purified" protein or biologically active portion thereof is substantially 
free of cellular material or other contaminating proteins from the cell or tissue source fi-om 
which the NOVX protein is derived, or substantially free from chemical precursors or other 
chemicals when chemically synthesized. The language "substantially ft*ee of cellular material" 

15 includes preparations of NOVX protein in which the protein is separated from cellular 
components of the cells from which it is isolated or recombinantly produced. In one 
embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX protein having less than about 30% (by dry weight) of non-NOVX protein (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 

20 non-NOVX protein, still more preferably less than about 10% of non-NOVX protein, and most 
preferably less than about 5% non-NOVX protein. When the NOVX protein or biologically 
active portion thereof is recombinantly produced, it is also preferably substantially free of 
culture medium, /.e, culture medium represents less than about 20%, more preferably less than 
about 10%, and most preferably less than about 5% of the volume of the protein preparation. 

25 The language "substantially free of chemical precursors or other chemicals" includes 

preparations of NOVX protein in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX protein having less than about 30% (by dry weight) of chemical precursors or 

30 non-NOVX chemicals, more preferably less than about 20% chemical precursors or 

non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
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non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 

non-NOVX chemicals. 

Biologically active portions of a NOVX protein include peptides comprising amino 

acid sequences sufficiently homologous to or derived from the amino acid sequence of the 

5 NOVX protein, e.g., the amino acid sequence shown in SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 

19, 21, 23, 25, or 27 that include fewer amino acids than the full length NOVX proteins, and 

exhibit at least one activity of a NOVX protein. Typically, biologically active portions 

comprise a domain or motif with at least one activity of the NOVX protein. A biologically 

active portion of a NOVX protein can be a polypeptide which is, for example, 10, 25, 50, 100 

10 or more amino acids in length. 

A biologically active portion of a NOVX protein of the present invention may contain 

at least one of the above-identified domains conserved between the NOVX proteins, e.g, TSR 

modules. Moreover, other biologically active portions, in which other regions of the protein 

are deleted, can be prepared by recombinant techniques and evaluated for one or more of the 

15 functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown in SEQ ID 

NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27. In other embodiments, the NOVX protein 

is substantially homologous to SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27 and 

retains the functional activity of the protein of SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 

20 23, 25, or 27 yet differs in amino acid sequence due to natural allelic variation or mutagenesis, 

as described in detail below. Accordingly, in another embodiment, the NOVX protein is a 

protein that comprises an amino acid sequence at least about 45% homologous to the amino 

acid sequence of SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 and retains the 

functional activity of the NOVX proteins of SEQ ID NO; 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 

25 25, or 27, 

Determining homology between two or more sequence 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
30 in either of the sequences being compared for optimal alignment between the sequences). The 
amino acid residues or nucleotides at corresponding amino acid positions or nucleotide 
positions are then compared. When a position in the first sequence is occupied by the same 
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amino acid residue or nucleotide as the corresponding position in the second sequence, then 

the molecules are homologous at that position (i.e., as used herein amino acid or nucleic acid 

"homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 

5 between two sequences. The homology may be determined using computer programs known 

in the art, such as GAP software provided in the GCG program package. See, Needleman and 

Wimsch 1970 JMol Biol 48: 443-453. Using GCG GAP software with the following settings 

for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty 

of 0.3, the coding region of the analogous nucleic acid sequences referred to above exhibits a 

10 degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99%, with 
the CDS (encoding) part of the DNA sequence shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 
16, 18,20,22, 24, or 26. 

The term ''sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 

15 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base {e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (i.e., 

20 the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term ''substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

25 reference sequence over a comparison region. The term "percentage of positive residues" is 
calculated by comparing two optimally aligned sequences over that region of comparison, 
determining the number of positions at which the identical and conservative amino acid 
substitutions, as defined above, occur in both sequences to yield the number of matched 
positions, dividing the number of matched positions by the total number of positions in the 

30 region of comparison the window size), and multiplying the result by 100 to yield the 
percentage of positive residues. 
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Chimeric and fusion proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, a 

NOVX "chimeric protein" or "fusion protein" comprises a NOVX polypeptide operatively 

linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 

5 an amino acid sequence corresponding to NOVX, whereas a "non-NOVX polypeptide" refers 

to a polypeptide having an amino acid sequence corresponding to a protein that is not 

substantially homologous to the NOVX protein, e.g., a protein that is different from the 

NOVX protein and that is derived from the same or a different organism. Within a NOVX 

fusion protein the NOVX polypeptide can correspond to all or a portion of a NOVX protein. 

10 In one embodiment, a NOVX fusion protein comprises at least one biologically active portion 
of a NOVX protein. In another embodiment, a NOVX fusion protein comprises at least two 
biologically active portions of a NOVX protein. Within the fusion protein, the term 
"operatively linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-frame to each other. The non-NOVX polypeptide can be fused to the 

1 5 N-terminus or C-terminus of the NOVX polypeptide. 

For example, in one embodiment a NOVX fusion protein comprises a NOVX 
polypeptide operably linked to the extracellular domain of a second protein. Such fusion 
proteins can be further utilized in screening assays for compounds that modulate NOVX 
activity (such assays are described in detail below). 

20 In another embodiment, the fusion protein is a GST-NOVX fusion protein in which the 

NOVX sequences are fused to the C-terminus of the GST (/.e, glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX. 

In another embodiment, the fusion protein is a NOVX-immunoglobulin fusion protein 
in which the NOVX sequences comprising one or more domains are fused to sequences 

25 derived from a member of the immunoglobulin protein family. The NOVX-immunoglobulin 
fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
administered to a subject to inhibit an interaction between a NOVX ligand and a NOVX 
protein on the surface of a cell, to thereby suppress NOVX-mediated signal transduction /;? 
vivo. In one nonlimiting example, a contemplated NOVX ligand of the invention is the NOVX 

30 receptor. The NOVX-immunoglobulin fusion proteins can be used to affect the bioavailability 
of a NOVX cognate ligand. Inhibition of the NOVX ligand/NOVX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, e.g., cancer 
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as well as modulating (e.g., promoting or inhibiting) cell survival, as well as acute and chronic 

inflammatory disorders and hyperplastic wound healing, e.g. hypertrophic scars and keloids. 

Moreover, the NOVX-immunoglobuIin fusion proteins of the invention can be used as 

immunogens to produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in 

5 screening assays to identify molecules that inhibit the interaction of NOVX with a NOVX 

ligand, 

A NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 

10 techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation, hi 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 

15 carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, for example, Ausubel et al, (eds.) Current Protocols in 
Molecular Biology, John Wiley & Sons, 1992), Moreover, many expression vectors are 
commercially available that already encode a fusion moiety (eg., a GST polypeptide). A 

20 NOVX-encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the NOVX protein. 

NOVX agonists and antagonists 

The present invention also pertains to variants of the NOVX proteins that function as 
25 either NOVX agonists (mimetics) or as NOVX antagonists. Variants of the NOVX protein 
can be generated by mutagenesis, e.g., discrete point mutation or truncation of the NOVX 
protein. An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
30 the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
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embodiment, treatment of a subject with a variant having a subset of the biological activities of 

the naturally occurring form of the protein has fewer side effects in a subject relative to 

treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX protein that function as either NOVX agonists (mimetics) or as 

5 NOVX antagonists can be identified by screening combinatorial libraries of mutants, e.g., 

truncation m*utants, of the NOVX protein for NOVX protein agonist or antagonist activity. In 

one embodiment, a variegated library of NOVX variants is generated by combinatorial 

mutagenesis at the nucleic acid level and is encoded by a variegated gene librar>'. A variegated 

library of NOVX variants can be produced by, for example, enzymatically ligating a mixture 

10 of synthetic oligonucleotides into gene sequences such that a degenerate set of potential 

NOVX sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins (e.g., for phage display) containing the set of NOVX sequences therein. There 
are a variety of methods which can be used to produce libraries of potential NOVX variants 
from a degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene 

15 sequence can be performed in an automatic DNA synthesizer, and the synthetic gene then 

ligated into an appropriate expression vector. Use of a degenerate set of genes allows for the 
provision, in one mixture, of all of the sequences encoding the desired set of potential NOVX 
sequences. Methods for synthesizing degenerate oligonucleotides are known in the art (see, 
e.g., Narang (1983) Tetrahedron 39:3; Itakura e( al. (1984) Awiu Rev Biochem 53:323; Itakura 

20 etal, {\9^A) Science 198:1056; Ik^etol (19S3) Nucl Acid Res 11:477. 

Polypeptide libraries 

In addition, libraries of fragments of the NOVX protein coding sequence can be used to 
generate a variegated population of NOVX fragments for screening and subsequent selection 

25 of variants of a NOVX protein. In one embodiment, a library of coding sequence fragments 
can be generated by treating a double stranded PGR fragment of a NOVX coding sequence 
with a nuclease under conditions wherein nicking occurs only about once per molecule, 
denaturing the double stranded DNA, renaturing the DNA to form double stranded DNA that 
can include sense/antisense pairs from different nicked products, removing single stranded 

30 portions from reformed duplexes by treatment with SI nuclease, and ligating the resulting 
fragment library into an expression vector. By this method, an expression library can be 
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derived which encodes N-terminal and internal fragments of various sizes of the NOVX 

protein. 

Several techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
5 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 

10 combinatorial genes under conditions in which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recrusive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants 
(Arkin and Yourvan (1992) PNAS 89:7811-7815; Delgrave et al (1993) Protein Engineering 

15 6:327-331), 



NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 

20 immunologically active portions of immunoglobulin (Ig) molecules, Le,, molecules that 

contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, 
F3b> and F^g^,,)^ fragments, and an Fg^, expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 

25 from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgG,, IgG,, and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 

30 antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
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alternatively, the invention provides antigenic peptide fragments of the antigen for use as 

immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 

amino acid sequence of the full length protein, such as an amino acid sequence shown in SEQ 

ID NO: 2, 4, 6 ,8 ,10, 12, 14, 16, 18, or 20, and encompasses an epitope thereof such that an 

5 antibody raised against the peptide forms a specific immune complex with the full length 

protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 

comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 

amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 

the antigenic peptide are regions of the protein that are located on its surface; commonly these 

1 0 are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 

15 hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat, AcacL ScL USA 78: 3824- 

20 3828; Kyte and Doolittle 1982, J, MoL BioL 157: 105-142, each of which is incorporated 

herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein, 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
25 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
30 Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 
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Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 

protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 

5 immunogenic preparation can contain, for example, the naturally occurring immunogenic 

protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 

to a second protein known to be immunogenic in the mammal being immunized. Examples of 

such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 

10 albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 

include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels {e.g., aluminum 
hydroxide), surface active substances {e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 

15 Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal {e.g., from the blood) and further purified by well known 

20 techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffmity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 

25 (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
30 used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
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the monoclonal antibody are identical in all the molecules of the population, MAbs thus 

contain an antigen binding site capable of imniunoreacting with a particular epitope of the 

antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 

5 described by Kohler and Milstein, Nature , 256:495 (1975). In a hybridoma method, a mouse, 

hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 

elicit lymphocytes that produce or are capable of producing antibodies that will specifically 

bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 

10 a fusion protein thereof Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Coding, Monoclonal Antibodies: Principles and Practice , Academic Press, (1986) pp, 59- 

15 103). Immortalized cell lines are usually transformed mammalian cells, particularly myeloma 
cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines are 
employed. The hybridoma cells can be cultured in a suitable culture medium that preferably 
contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 

20 phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 

25 medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol, , 133 :3001 (1984); Brodeur 

30 et al,. Monoclonal Antibody Production Techniques and Applications , Marcel Dekker, Inc., 
New York, (1987) pp. 51-63). 
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The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 

specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 

5 enzyme-linked immunoabsorbent assay (ELISA), Such techniques and assays are known in 

the art. The binding affinity of the monoclonal antibody can, for example, be determined by 

the Scatchard analysis of Munson and Pollard, Anal. Biochem. , 107:220 (1980). Preferably, 

antibodies having a high degree of specificity and a high binding affinity for the target antigen 

are isolated. 

10 After the desired hybridoma cells are identified, the clones can be subcloned by 

limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown iv vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified fi*om 

15 the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 

20 the invention can be readily isolated and sequenced using conventional procedures (e.g,, by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 

25 (CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 

30 immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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domains of an antibody of the invention, or can be substituted for the variable domains of one 

antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

5 The antibodies directed against the protein antigens of the invention can further 

comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 

10 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobuHn, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature , 321 :522-525 (1986); Riechmann et al. Nature . 332:323-327 (1988); Verhoeyen et al., 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

15 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 

20 two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are those 
of a human immunoglobulin consensus sequence. The humanized antibody optimally also 
will comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a 
human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 

25 Struct. Biol. , 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
30 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
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technique to produce human monoclonal antibodies (see Cole, et aL, 1985 In: Monoclonal 

Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

antibodies may be utilized in the practice of the present invention and may be produced by 

using human hybridomas (see Cote, et aL, 1983, Proc Natl Acad Sci USA 80: 2026-2030) or 

5 by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 

Monoclonal Antibodies and Cancer Therapy, Alan R, Liss, Inc., pp. 77-96), 

In addition, human antibodies can also be produced using additional techniques, 

including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. , 227 :381 (1991); 

Marks et aL, J, Mol. Biol. , 222 :581 (1991)). Similarly, human antibodies can be made by 

10 introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 

15 5,625,126; 5,633,425; 5,661,016, and in Marks etal, ( Bio/TechnQlogy 10, 779-783 (1992)); 
Lonberg et al. (Nature 368 856-859 (1994)); Morrison ( Nature 368 , 812-13 (1994)); Fishwild 
et al,( Nature Biotechnology M, 845-51 (1996)); Neuberger ( Nature Biotechnology J4, 826 
(1996)); and Lonberg and Huszar f intem. Rev. Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 

20 which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 

25 incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse^^* as disclosed in PCT publications WO 96/33735 and 

30 WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
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from immortalized B cells derived from the animal, such as hybridomas producing monoclonal 

antibodies. Additionally, the genes encoding the immunoglobulins with human variable 

regions can be recovered and expressed to obtain the antibodies directly, or can be further 

modified to obtain analogs of antibodies such as, for example, single chain Fv molecules. 

5 An example of a method of producing a nonhuman host, exemplified as a mouse, 

lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 

No, 5,939,598. It can be obtained by a method including deleting the J segment genes from at 

least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 

the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 

10 locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 

1 5 nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 

introducing an expression vector containing a nucleotide sequence encoding a light chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 

20 relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 



Fragments and Single Chain Antibodies 

25 According to the invention, techniques can be adapted for the production of 

single-chain antibodies specific to an antigenic protein of the invention (see e,g,, U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of F^^ expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F^b ft"agments with the desired specificity for a protein or 

30 derivatives, fragments, analogs or homologs thereof Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an Fja^j: fragment produced by pepsin digestion of an antibody molecule; (ii) 
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an fragment generated by reducing the disulfide bridges of an F^a^^^ fragment; (iii) an F^i, 

fragment generated by the treatment of the antibody molecule with papain and a reducing 

agent and (iv) F,. fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature , 305 :537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker ^/., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
iransfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymologv , 121 :210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 

124 



0157215A2 I > 



wo 01/57215 PCT/USOl/03923 
chains {e,g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 

large side chain(s) are created on the interface of the second antibody molecule by replacing 

large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 

mechanism for increasing the yield of the heterodimer over other unwanted end-products such 

5 as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab'), bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 

10 procedure wherein intact antibodies are proteolytically cleaved to generate F(ab')-, fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabiUze vicinal di thiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 

15 mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et aL, J. Exp. Med. 1 75:21 7-225 (1992) 

20 describe the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

25 Various techniques for making and isolating bispecific antibody fragments directly 

from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 

30 at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has 



BNSDOCID: <WO 



01S7215A2 I > 



wo 01/57215 PCTAJSOl/03923 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 

comprise a heavy-chain variable domain (V^) connected to a light-chain variable domain (Vl) 

by a linker which is too short to allow pairing between the two domains on the same chain. 

Accordingly, the and domains of one fragment are forced to pair with the 

5 complementary Vl and domains of another fragment, thereby forming two antigen-binding 

sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 

(sFv) dimers has also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994), 

Antibodies with more than two valencies are contemplated. For example, trispecific 

antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

10 Exemplary bispecific antibodies can bind to two different epitopes, at least one of 

which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (eg. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (Fc R), such as Fc RI (CD64), Fc Rll (CD32) and Fc RIII (GDI 6) so as to 

15 focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPT A, DOT A, or TETA, Another 
bispecific antibody of interest binds the protein antigen described herein and further binds 

20 tissue factor (TF), 



Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention, 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 

25 antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared /// vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 

30 forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 
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Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
5 example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191- 
1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
10 enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et ai. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

15 Immunoconjuga tes 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin {e.g,^ an enzymatically active 
toxin of bacterial, fungal, plants or animal origin, or fragments thereof), or a radioactive 
isotope {Le,, a radioconjugate). 

20 Chemotherapeutic agents useful in the generation of such immunoconjugates have 

been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 

25 PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include ^'-Bi, ^^'I, '^'In, ^'Y, and '^'Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 

30 protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate 
HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis- 
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azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives 

(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6- 

diisocyanate), and bis-active fluorine con^pounds (such as l,5-difluoro-2,4-dinitroben2ene). 

For example, a ricin immunotoxin can be prepared as described in Vitetta et al.. Science, 238: 

5 1098(1987). Carbon- 14-Iabeled l-isothiocyanatobenzyl-3-methyldiethylene 

triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of 

radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 

streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 

10 administered to the patient, followed by removal of unbound conjugate from the circulation 

using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 

conjugated to a cytotoxic agent. 

NOVX Recombinant Expression Vectors and Host Cells 

15 Another aspect of the invention pertains to vectors, preferably expression vectors, 

containing a nucleic acid encoding a NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 

20 segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 

25 introduction into the host cell, and thereby are replicated along with the host genome. 

Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the plasmid 

30 is the most commonly used form of vector. However, the invention is intended to include such 
other forms of expression vectors, such as viral vectors (e.g., replication defective retroviruses, 
adenoviruses and adeno-associated viruses), which serve equivalent functions. 
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The recombinant expression vectors of the invention comprise a nucleic acid of the 

invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

the recombinant expression vectors include one or more regulatory sequences, selected on the 

basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 

5 sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 

intended to mean that the nucleotide sequence of interest is linked to the regulatory 

sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 

vitro transcription/translation system or in a host cell when the vector is introduced into the 

host cell). 

10 The term "regulatory sequence" is intended to includes promoters, enhancers and other 

expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 

15 and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 

tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 

20 fusion proteins or peptides, encoded by nucleic acids as described herein {e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli^ insect cells (using baculovirus expression 

25 vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, Calif (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 

30 vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non- fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
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typically serve three purposes: (/) to increase expression of recombinant protein; («) to 

increase the solubiHty of the recombinant protein; and (Hi) to aid in the purification of the 

recombinant protein by acting as a Hgand in affinity purification. Often, in fusion expression 

vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 

5 recombinant protein to enable separation of the recombinant protein from the fusion moiety 

subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 

sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 

include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 

(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N,J.) that fuse 

10 glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et aL, (1988) Gene 69:301-315) and pET 1 Id (Studier et aL, Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif (1990) 

15 60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria v^ith an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif (1990) 1 19-128. Another strategy is to alter the 

20 nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E, coli {see, e,g., 
Wada, et ai^ 1992. NucL Acids Res, 20: 2111-2118). Such alteration of nucleic acid sequences 
of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 

25 Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al, 1987. EMBOJ, 6; 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et aL, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 

30 vectors. Baculovirus vectors available for expression of proteins in cultured insect cells {e.g,, 
SF9 cells) include the pAc series (Smith, et aL, 1983. MoL CelL Biol. 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39), 
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In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 

cells using a mammalian expression vector. Examples of mammalian expression vectors 

include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et aL, 1987. EMBO 

y, 6: 187-195). When used in mammalian cells, the expression vector's control functions are 

5 often provided by viral regulatory elements. For example, commonly used promoters are 

derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 

expression systems for both prokaryotic and eukaryotic cells see, e.g.. Chapters 16 and 17 of 

Sambrook, et al.. Molecular Cloning: A Laboratory Manual, 2nd ed., Cold Spring 

Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N,Y., 1989, 

10 In another embodiment, the recombinant mammalian expression vector is capable of 

directing expression of the nucleic acid preferentially in a particular cell type (e.g-., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev, 1 : 

15 268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 

235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989, EMBO J. 
8: 729-733) and immunoglobulins (Banerji,^/ ciL, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters {e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. Set. USA 86: 5473-5477), 

20 pancreas-specific promoters (Edlund, et aL, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

25 The invention further provides a recombinant expression vector comprising a DNA 

molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-Iinked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 

30 antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
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of antisense RNA. The antisense expression vector can be in the fomi of a recombinant 

plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 

control of a high efficiency regulatory region, the activity of which can be determined by the 

cell type into which the vector is introduced. For a discussion of the regulation of gene 
5 expression using antisense genes see, e.g., Weintraub, et aL^ "Antisense RNA as a molecular 

tool for genetic analysis," Reviews-Trends /// Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 

expression vector of the invention has been introduced. The terms "host cell" and 

"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
1 0 not only to the particular subject cell but also to the progeny or potential progeny of such a 

cell. Because certain modifications may occur in succeeding generations due to either 

mutation or enviromnental influences, such progeny may not, in fact, be identical to the parent 

cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
15 be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 

human, Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known 

to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 

transformation or transfection techniques. As used herein, the terms "transformation" and 
20 "transfection" are intended to refer to a variety of art-recognized techniques for introducing 

foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 

chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. 

Suitable methods for transforming or transfecting host cells can be found in Sambrook, et al. 

(Molecular Cloning: A Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory, 
25 Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory 

manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
30 encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the host 
cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 

132 



BNSDOCID: <WO 



015721 5A2 I > 



wo 01/57215 PCT/USOl/03923 
selectable marker can be introduced into a host cell on the same vector as that encoding 

NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 

nucleic acid can be identified by drug selection {e.g,, cells that have incorporated the selectable 

marker gene will survive, while the other ceils die). 

5 A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 

be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 

methods for producing NOVX protein using the host cells of the invention. In one 

embodiment, the method comprises culturing the host cell of invention (into which a 

recombinant expression vector encoding NOVX protein has been introduced) in a suitable 

10 medium such that NOVX protein is produced. In another embodiment, the method further 

comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 

15 animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 

20 for studying the function and/or activity of NOVX protein and for identifying and/or 

evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 

25 amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 

from which a transgenic animal develops and that remains in the genome of the mature animal, 
thereby directing the expression of an encoded gene product in one or more cell types or 
tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 

30 NOVX gene has been altered by homologous recombination between the endogenous gene and 
an exogenous DNA molecule introduced into a cell of the animal, e.g.^ an embryonic cell of 
the animal, prior to development of the animal. 
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A transgenic animal of the invention can be created by introducing NOVX-encoding 

nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. 
Sequences including SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 can be 
5 introduced as a transgene into the genome of a non-human animal. Alternatively, a non- 
human homologue of the human NOVX gene, such as a mouse NOVX gene, can be isolated 
based on hybridization to the human NOVX cDNA (described further supra) and used as a 
transgene. Intronic sequences and polyadenylation signals can also be included in the 
transgene to increase the efficiency of expression of the transgene. A tissue-specific 
10 regulatory sequence(s) can be operably-1 inked to the NOVX transgene to direct expression of 
NOVX protein to particular cells. Methods for generating transgenic animals via embryo 
manipulation and microinjection, particularly animals such as mice, have become conventional 
in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 
4,873,191; and Hogan, 1986. In: Manipulating the Mouse Embryo, Cold Spring Harbor 

1 5 Laboratory Press, Cold Spring Harbor, N. Y, Similar methods are used for production of other 
transgenic animals. A transgenic founder animal can be identified based upon the presence of 
the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues or cells of 
the animals. A transgenic founder animal can then be used to breed additional animals 
carrying the transgene. Moreover, transgenic animals carrying a transgene-encoding NOVX 

20 protein can further be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared w^hich contains at 
least a portion of a NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be a human gene (e.g., the DNA of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 

25 26), but more preferably, is a non-human homologue of a human NOVX gene. For example, a 
mouse homologue of human NOVX gene of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, or 26 can be used to construct a homologous recombination vector suitable for altering 
an endogenous NOVX gene in the mouse genome. In one embodiment, the vector is designed 
such that, upon homologous recombination, the endogenous NOVX gene is functionally 

30 disrupted (/.e., no longer encodes a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous NOVX gene is mutated or othenvise altered but still encodes fiinctional 
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protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 

the endogenous NOVX protein). In the homologous recombination vector, the altered portion 

of the NOVX gene is flanked at its 5*- and 3*-termini by additional nucleic acid of the NOVX 

gene to allow for homologous recombination to occur between the exogenous NOVX gene 

5 carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 

additional flanking NOVX nucleic acid is of sufficient length for successful homologous 

recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 

at the 5'- and 3 -termini) are included in the vector. See, e.g., Thomas, et al., 1987. Cell 51 : 

503 for a description of homologous recombination vectors. The vector is ten introduced into 

10 an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e,g., 
U,etaL, 1992. Ce//69:915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 

15 Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 

20 constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International 
Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 

25 system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system. See, e.g., Lakso, et aL, 1992. Proc. Natl. Acad, Sci, USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, 0*Gorman, et aL, 1 991 . Science 25 1 : 1351-1355. If a cre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 

30 transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g.^ by 
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mating two transgenic animals, one containing a transgene encoding a selected protein and the 

other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et at., 1997. Nature 385: 810-813. In brief, a 

5 cell {e,g,y a somatic cell) from the transgenic animal can be isolated and induced to exit the 

growth cycle and enter phase. The quiescent cell can then be fused, e.g., through the use of 

electrical pulses, to an enucleated oocyte from an animal of the same species from which the 

quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 

morula or blastocyte and then transferred to pseudopregnant female foster animal. The 

10 offspring borne of this female foster animal will be a clone of the animal from which the cell 

(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 

15 referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 

20 antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 

25 human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

30 The antibodies disclosed herein can also be formulated as immunoliposomes. 

Liposomes containing the antibody are prepared by methods known in the art, such as 
described in Epstein et al,, Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang et al,, Proc. 
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Natl Acad. Sci. USA, 77: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545. 
Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 

Particularly useful hposomes can be generated by the reverse-phase evaporation 
method with a lipid composition comprising phosphatidylcholine, cholesterol, and PEG- 
5 derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of 
defined pore size to yield liposomes with the desired diameter. Fab' fragments of the antibody 
of the present invention can be conjugated to the liposomes as described in Martin et al J. 
Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic 
agent (such as Doxorubicin) is optionally contained within the liposome. See Gabizon et al., J. 

10 National Cancer Inst., 81(19): 1484 (1989). 

A pharmaceutical composition of the invention is fomiulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, e.g., 
intravenous, intradermal, subcutaneous, oral (e,g,, inhalation), transdermal {Le., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 

15 intradermal, or subcutaneous application can include the following components: a sterile 

diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 

20 and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
25 solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL^"* (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
30 the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
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propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 

The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 

the maintenance of the required particle size in the case of dispersion and by the use of 

surfactants. Prevention of the action of microorganisms can be achieved by various 

5 antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 

acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 

for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

composition. Prolonged absorption of the injectable compositions can be brought about by 

including in the composition an agent which delays absorption, for example, aluminum 

10 monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e,g.^ 
a NOVX protein or anti-NOVX antibody) in the required amount in ah appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 

15 sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof 

20 Oral compositions generally include an inert diluent or an edible carrier. They can be 

enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 

25 swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microciystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 

30 lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl 
salicylate, or orange flavoring, 
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For administration by inhalation, the compounds are delivered in the form of an aerosol 

spray from pressured container or dispenser which contains a suitable propellant, e,g,y a gas 

such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
5 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
10 ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories {e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
1 5 the compound against rapid elimination from the body, such as a controlled release 

formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
20 obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 

suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

25 It is especially advantageous to formulate oral or parenteral compositions in dosage 

unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 

30 specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
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achieved, and the limitations inherent in the art of compounding such an active compound for 

the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 

gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 

5 intravenous injection, local administration (see, e,g., U.S. Patent No. 5,328,470) or by 

stereotactic injection {see, e.g., Chen, et al,, 1994, Proc. Nail. Acad, Scl USA 91: 3054-3057). 

The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 

in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 

vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 

10 intact from recombinant cells, e,g.^ retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

Antibodies specifically binding a protein of the invention, as well as other molecules 
identified by the screening assays disclosed herein, can be administered for the treatment of 
various disorders in the form of pharmaceutical compositions. Principles and considerations 

15 involved in preparing such compositions, as well as guidance in the choice of components are 
provided, for example, in Remington : The Science And Practice Of Pharmacy 19th ed. 
(Alfonso R. Gennaro, et al,, editors) Mack Pub. Co., Easton, Pa. : 1995; Drug Absorption 
Enhancement : Concepts, Possibilities, Limitations, And Trends, Harwood Academic 
Publishers, Langhome, Pa., 1994; and Peptide And Protein Drug Delivery (Advances In 

20 Parenteral Sciences, Vol 4), 1991, M, Dekker, New York. If the antigenic protein is 

intracellular and whole antibodies are used as inhibitors, internalizing antibodies are preferred. 
However, liposomes can also be used to deliver the antibody, or an antibody fragment, into 
cells. Where antibody fragments are used, the smallest inhibitory fragment that specifically 
binds to the binding domain of the target protein is preferred. For example, based upon the 

25 variable-region sequences of an antibody, peptide molecules can be designed that retain the 
ability to bind the target protein sequence. Such peptides can be synthesized chemically 
and/or produced by recombinant DNA technology. See, e.g., Marasco et aL, 1993 Proc. Natl. 
Acad. ScL USA, 90: 7889-7893. The formulation herein can also contain more than one active 
compound as necessary for the particular indication being treated, preferably those with 

30 complementary activities that do not adversely affect each other. Alternatively, or in addition, 
the composition can comprise an agent that enhances its function, such as, for example, a 
cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such 



BNSDOCID: <W0 0157215A2 1 > 



wo 01/57215 PCTAUSOl/03923 
molecules are suitably present in combination in amounts that are effective for the purpose 

intended. The active ingredients can also be entrapped in microcapsules prepared, for 

example, by coacervation techniques or by interfacial polymerization, for example, 

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate) 

5 microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 

albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in 

macroemulsions. 

The formulations to be used for iv vivo administration must be sterile. This is readily 
accomplished by filtration through sterile filtration membranes. 

10 Sustained-release preparations can be prepared. Suitable examples of sustained -release 

preparations include semipermeable matrices of solid hydrophobic polymers containing the 
antibody, which matrices are in the form of shaped articles, e.g., films, or microcapsules. 
Examples of sustained-release matrices include polyesters, hydrogels (for example, poly(2- 
hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), 

15 copolymers of L-glutamic acid and ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, 
degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ™ (injectable 
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and 
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic 
acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels release 

20 proteins for shorter time periods. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

25 The isolated nucleic acid molecules of the invention can be used to express NOVX 

protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in a NOVX gene, and 
to modulate NOVX activity, as described further, below. In addition, the NOVX proteins can 
be used to screen drugs or compounds that modulate the NOVX protein activity or expression 

30 as well as to treat disorders characterized by insufficient or excessive production of NOVX 
protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein. In addition, the anti-NOVX antibodies of the invention 
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can be used to detect and isolate NOVX proteins and modulate NOVX activity. For example, 

NOVX activity includes growth and differentiation, antibody production, and tumor growth. 

The invention further pertains to novel agents identified by the screening assays 

described herein and uses thereof for treatments as described, supra, 

5 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, Le.^ candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
10 stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of a NOVX 
protein or polypeptide or biologically-acfive portion thereof The test compounds of the 

15 invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 

20 while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g.. Lam, 1997. Anticancer Dmg Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g,, nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 

25 lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 

mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et aL, 1993. Proc. Natl. Acad ScL U.S.A, 90: 6909; Erb, et aL, 1994, 

30 Proc. Natl. Acad. ScL U.S.A. 91 : 1 1422; Zuckermann, et al, 1994. J. Med. Chem. 37: 2678; 
Cho, etaLA992^^ Science 26\: 1303; Carrell, etal, 1994. Angew. Chem. Int. Ed Engl. 33: 
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2059; Carell, et aL, 1994. Angew, Chem. Int. Ed. Engl. 33: 2061; and Gallop, et aL, 1994. X 

Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution {e.g., Houghten, 1992. 

Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 

5 1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 

U.S. Patent 5,233,409), plasmids (Cull, et aL, 1992, Proc. Natl Acad, ScL USA 89: 

1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 

249: 404-406; Cwiria, et al., 1990, Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 

J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

10 In one embodiment, an assay is a cell-based assay in which a cell which expresses a 

membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to a 
NOVX protein determined. The cell, for example, can be of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 

15 accomplished, for example, by coupHng the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with '"^I, ^'S, '"^C, or ^H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 

20 Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 

25 binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with a NOVX protein, wherein 
determining the ability of the test compound to interact with a NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

30 In another embodiment, an assay is a cell-based assay comprising contacting a cell 

expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
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modulate (e,g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 

portion thereof. Determining the ability of the test compound to modulate the activity of 

NOVX or a biologically-active portion thereof can be accomplished, for example, by 

determining the ability of the NOVX protein to bind to or interact with a NOVX target 

5 molecule. As used herein, a "target molecule" is a molecule with which a NOVX protein 

binds or interacts in nature, for example, a molecule on the surface of a cell which expresses a 

NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 

extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 

cytoplasmic molecule. A NOVX target molecule can be a non-NOVX molecule or a NOVX 

10 protein or polypeptide of the invention In one embodiment, a NOVX target molecule is a 
component of a signal transduction pathway that facilitates transduction of an extracellular 
signal (e,g, a signal generated by binding of a compound to a membrane-bound NOVX 
molecule) through the cell membrane and into the cell. The target, for example, can be a 
second intercellular protein that has catalytic activity or a protein that facilitates the association 

15 of downstream signaling molecules with NOVX, 

Determining the ability of the NOVX protein to bind to or interact with a NOVX target 
molecule can be accomplished by one of the methods described above for determining direct 
binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with a NOVX target molecule can be accomplished by determining the activity of the 

20 target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca~', 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising a NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 

25 luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting a NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
30 active portion thereof Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
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which binds NOVX to form an assay mixture, contacting the assay mixture with a test 

compound, and determining the abihty of the test compound to interact with a NOVX protein, 

wherein determining the abihty of the test compound to interact with a NOVX protein 

comprises determining the abihty of the test compound to preferentially bind to NOVX or 

5 biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 

protein or biologically-active portion thereof with a test compound and determining the ability 

of the test compound to modulate {e,g, stimulate or inhibit) the activity of the NOVX protein 

or biologically- active portion thereof. Determining the ability of the test compound to 

10 modulate the activity of NOVX can be accomplished, for example, by determining the abihty 
of the NOVX protein to bind to a NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate a NOVX target molecule. For 

15 example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate can 
be determined as described above. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 

20 the ability of the test compound to interact with a NOVX protein, wherein determining the 
ability of the test compound to interact with a NOVX protein comprises determining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of a NOVX 
target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
25 the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
30 decanoyl-N-methylglucamide, Triton® X-100, Triton® X-1 14, Thesit®, Isotridecypoly(ethylene 
glycol ether)n, N-dodecyl~N,N-dimethyl-3-ammonio-l -propane sulfonate, 
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3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 

3-(3-cholamidopropyl)diniethylaniininiol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 

desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 

5 complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 

automation of the assay. Binding of a test compound to NOVX protein, or interaction of 

NOVX protein with a target molecule in the presence and absence of a candidate compound, 

can be accomplished in any vessel suitable for containing the reactants. Examples of such 

vessels include microliter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 

10 fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NO VX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 

15 incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 

20 activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) 

25 using techniques well-known within the art (e.g., biotinylation kit. Pierce Chemicals, 

Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well plates (Pierce 
Chemical). Alternatively, antibodies reactive with NOVX protein or target molecules, but 
which do not interfere with binding of the NOVX protein to its target molecule, can be 
derivatized to the wells of the plate, and unbound target or NOVX protein trapped in the wells 

30 by antibody conjugation. Methods for detecting such complexes, in addition to those 

described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
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assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 

molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
5 mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate compound 
can then be identified as a modulator of NOVX mRNA or protein expression based upon this 
comparison. For example, when expression of NOVX mRNA or protein is greater {Le., 

10 statistically significantly greater) in the presence of the candidate compound than in its 

absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 

15 NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g.^ U.S. Patent No, 5,283,317; 
Zervos, et aL, 1993. Cell 72: 223-232; Madura, et al., 1993. J. Biol Chem. 268: 12046-12054; 

20 Bartel, et al., 1993. Biotechniques 14: 920-924; Iwabuchi, et aL, 1993. Oncogene 8: 

1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins*^ or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

25 The two-hybrid system is based on the modular nature of most transcription factors, 

which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 

30 unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming a NOVX-dependent complex, the DNA-binding and activation 

147 



BNSDOCID: <WO 



0157215A2 1 > 



wo 01/57215 PCT/USOl/03923 
domains of the transcription factor are brought into close proximity. This proximity allows 

transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 

regulatory site responsive to the transcription factor. Expression of the reporter gene can be 

detected and cell colonies containing the functional transcription factor can be isolated and 

5 used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 

screening assays and uses thereof for treatments as described herein. 

Detection Assays 

10 Portions or fragments of the cDNA sequences identified herein (and the corresponding 

complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (/) identify an individual 
from a minute biological sample (tissue typing); and (//) aid in forensic identification of a 
biological sample. Some of these applications are described in the subsections, below. 

15 

Tissue Typing 

The NOVX sequences of the invention can be used to identify individuals from minute 
biological samples. In this technique, an individual's genomic DNA is digested with one or 
more restriction enzymes, and probed on a Southern blot to yield unique bands for 

20 identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fi-agment length polymorphisms," described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 

25 PGR primers from the 5'- and 3'-tennini of the sequences. These primers can then be used to 
amplify an individuars DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 

30 obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
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regions. It is estimated that allelic variation between individual humans occurs with a 

frequency of about once per each 500 bases. Much of the allelic variation is due to single 

nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 

(RFLPs). 

5 Each of the sequences described herein can, to some degree, be used as a standard 

against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
10 noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NO: 1,3,5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 are used, a more appropriate 
number of primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

15 The invention also pertains to the field of predictive medicine in which diagnostic 

assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 

20 blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. Disorders associated with aberrant NOVX expression of activity 
include, for example, disorders of olfactory loss, e,g, trauma, HIV illness, neoplastic growth, 
and neurological disorders, e.g, Parkinson's disease and Alzheimer's disease. 

25 The invention also provides for prognostic (or predictive) assays for determining 

whether an individual is at risk of developing a disorder associated with NOVX protein, 
nucleic acid expression or activity. For example, mutations in a NOVX gene can be assayed in 
a biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 

30 associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
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prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 

Pharmacogenomics allows for the selection of agents (e,g., drugs) for therapeutic or 

prophylactic treatment of an individual based on the genotype of the individual (eg., the 

genotype of the individual examined to determine the ability of the individual to respond to a 

5 particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents {e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 



10 Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid {e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 

15 detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 

r 

labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NO: I, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or a portion thereof, 
such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and 
20 sufficient to specifically hybridize under stringent conditions to NOVX mRNA or genomic 
DNA. Other suitable probes for use in the diagnostic assays of the invention are described 
herein. 

One agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies directed against a protein 

25 of the invention may be used in methods known within the art relating to the localization 
and/or quantitation of the protein {e.g.^ for use in measuring levels of the protein within 
appropriate physiological samples, for use in diagnostic methods, for use in imaging the 
protein, and the like). In a given embodiment, antibodies against the proteins, or derivatives, 
fragments, analogs or homologs thereof, that contain the antigen binding domain, are utilized 

30 as pharmacologically-active compounds. 

An antibody specific for a protein of the invention can be used to isolate the protein by 
standard techniques, such as immunoaffmity chromatography or immunoprecipitation. Such 
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an antibody can facilitate the purification of the natural protein antigen from cells and of 

recombinantly produced antigen expressed in host cells. Moreover, such an antibody can be 

used to detect the antigenic protein {e.g., in a cellular lysate or cell supernatant) in order to 

evaluate the abundance and pattern of expression of the antigenic protein. Antibodies directed 

5 against the protein can be used diagnostically to monitor protein levels in tissue as part of a 

clinical testing procedure, e.g., to, for example, determine the efficacy of a given treatment 

regimen. Detection can be facilitated by coupling physically linking) the antibody to a 

detectable substance. Examples of detectable substances include various enzymes, prosthetic 

groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 

10 materials. Examples of suitable enzymes include horseradish peroxidase, alkaUne 

phosphatase, P-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent 
materials include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 

15 luminescent material includes luminol; examples of bioluminescent materials include 

luciferase, luciferin, and aequorin, and examples of suitable radioactive material include ^"^I, 
'^S or ^H. 

Antibodies can be polyclonal, or more preferably, monoclonal. An intact antibody, or 
a fragment thereof (e.g.. Fab or F(ab%) can be used. The term "labeled", with regard to the 

20 probe or antibody, is intended to encompass direct labeling of the probe or antibody by 

coupling (i.e., physically linking) a detectable substance to the probe or antibody, as well as 
indirect labeling of the probe or antibody by reactivity with another reagent that is directly 
labeled. Examples of indirect labeling include detection of a primary antibody using a 
fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin such 

25 that it can be detected with fluorescently-labeled streptavidin. The term "biological sample" is 
intended to include tissues, cells and biological fluids isolated from a subject, as well as 
tissues, cells and fluids present within a subject. That is, the detection method of the invention 
can be used to detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro 
as well as in vivo. For example, in vitro techniques for detection of NOVX mRNA include 

30 Northern hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX 
protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of NOVX 
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genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for detection 

of NOVX protein include introducing into a subject a labeled anti-NOVX antibody. For 

example, the antibody can be labeled with a radioactive marker whose presence and location in 

a subject can be detected by standard imaging techniques. 

5 In one embodiment, the biological sample contains protein molecules from the test 

subject. Alternatively, the biological sample can contain mRNA molecules from the test 

subject or genomic DNA molecules from the test subject. A preferred biological sample is a 

peripheral blood leukocyte sample isolated by conventional means from a subject. 

In one embodiment, the methods further involve obtaining a control biological sample 

10 from a control subject, contacting the control sample with a compound or agent capable of 

detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein, 
mRNA or genomic DNA is detected in the biological sample, and comparing the presence of 
NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX 
protein, mRNA or genomic DNA in the test sample. 

1 5 The invention also encompasses kits for detecting the presence of NOVX in a 

biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 

20 comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 

25 expression or activity. For example, the assays described herein, such as the preceding 

diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Such disorders include for example, disorders of olfactory loss, e,g, trauma, HIV illness, 
neoplastic growth, and neurological disorders, e.g. Parkinson's disease and Alzheimer's 

30 disease. 

Alternatively, the prognostic assays can be utilized to identify a subject having or at 
risk for developing a disease or disorder. Thus, the invention provides a method for 
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identifying a disease or disorder associated with aberrant NOVX expression or activity in 

which a test sample is obtained from a subject and NOVX protein or nucleic acid (e.g., 

mRNA, genomic DNA) is detected, wherein the presence of NOVX protein or nucleic acid is 

diagnostic for a subject having or at risk of developing a disease or disorder associated with 

5 aberrant NOVX expression or activity. As used herein, a "test sample" refers to a biological 

sample obtained from a subject of interest. For example, a test sample can be a biological 

fluid {e,g,, serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 

a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 

10 peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 

15 which a test sample is obtained and NOVX protein or nucleic acid is detected {e.g,, wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in a NOVX 
20 gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding a NOVX-protein, or the misexpression of the NOVX gene. For example, such 
25 genetic lesions can be detected by ascertaining the existence of at least one of: (/) a deletion of 
one or more nucleotides from a NOVX gene; (//) an addition of one or more nucleotides to a 
NOVX gene; (Hi) a substitution of one or more nucleotides of a NOVX gene, (/v) a 
chromosomal rearrangement of a NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of a NOVX gene, (vz) aberrant modification of a NOVX gene, such as of the 
30 methylation pattern of the genomic DNA, (v//) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of a NOVX gene, (viii) a non-wild-type level of a NOVX 
protein, (/;c) allelic loss of a NOVX gene, and (x) inappropriate post-translational modification 
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of a NOVX protein. As described herein, there are a large number of assay techniques known 

in the art which can be used for detecting lesions in a NOVX gene. A preferred biological 

sample is a peripheral blood leukocyte sample isolated by conventional means from a subject. 

However, any biological sample containing nucleated cells may be used, including, for 

5 example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 

polymerase chain reaction (PGR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 

as anchor PGR or RAGE PGR, or, alternatively, in a ligation chain reaction (LGR) (see, e,g.^ 

Landegran, et al., 1988. Science 241: 1077-1080; and Nakazawa, et al, 1994, Proc. Natl 

10 Acad. Sci, USA 91 : 360-364), the latter of which can be particularly useful for detecting point 

mutations in the NOVX-gene (see, Abravaya, et aL, 1995. NucL Acids Res. 23: 675-682). This 

method can include the steps of collecting a sample of cells from a patient, isolating nucleic 

acid {e.g., genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid 

sample with one or more primers that specifically hybridize to a NOVX gene under conditions 

15 such that hybridization and amplification of the NOVX gene (if present) occurs, and detecting 
the presence or absence of an amplification product, or detecting the size of the amplification 
product and comparing the length to a control sample. It is anticipated that PGR and/or LGR 
may be desirable to use as a preliminary amplification step in conjunction with any of the 
techniques used for detecting mutations described herein. 

20 Alternative amplification methods include: self sustained sequence replication (see, 

Guatelli, et aL, 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional ampHfication 
system (see^ Kwoh, et aL, 1989, Proc. Natl. Acad. Sci. USA 86: 1 173-1 177); Qp Replicase 
(see, Lizardi, et al, 1988. BioTeclmology 6: 1197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 

25 those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in a NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 

30 endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent No. 
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5,493,53 1) can be used to score for the presence of specific mutations by development or loss 

of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 

sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 

5 hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996, Human 

Mutation 7: 244-255; Kozal, et aL, 1996, Nat. Med. 2: 753-759. For example, genetic 

mutations in NOVX can be identified in two dimensional arrays containing light-generated 

DNA probes as described in Cronin, et aL, supra. Briefly, a first hybridization array of probes 

can be used to scan through long stretches of DNA in a sample and control to identify base 

10 changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 

15 other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 

20 Gilbert, 1977. Proc. Natl. Acad, Sci. USA 74: 560 or Sanger, 1977. Proc. Natl Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures can 
be utilized when performing the diagnostic assays {see, e.g., Naeve, et al., 1995. Biotechniques 
19: 448), including sequencing by mass spectrometry (see, e.g., PCT International Publication 
No. WO 94/16101; Cohen, et al., 1996. Adv. Chromatography 36: 127-162; and Griffin, et al, 

25 1993. Appl. Biochem. Biotechnol. 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et aL, 1985, Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 

30 hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are treated 
with an agent that cleaves single-stranded regions of the duplex such as which will exist due to 
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basepair mismatches between the control and sample strands. For instance, RNA/DNA 

duplexes can be treated with RNase and DNA/DNA hybrids treated with nuclease to 

enzymatically digesting the mismatched regions. In other embodiments, either DNA/DNA or 

RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide and with 

5 piperidine in order to digest mismatched regions. After digestion of the mismatched regions, 

the resulting material is then separated by size on denaturing polyacrylamide gels to determine 

the site of mutation. See, e.g., Cotton, et aL, 1988. Proc. Natl. Acad. Set USA 85: 4397; 

Saleeba, et aL, 1992. Methods Euzymol. 217: 286-295. In an embodiment, the control DNA or 

RNA can be labeled for detection. 

10 In still another embodiment, the mismatch cleavage reaction employs one or more 

proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 

15 at G/T mismatches. See, e.g., Hsu, et al., 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on a NOVX sequence, e.g. , a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

20 In other embodiments, alterations in electrophoretic mobility will be used to identify 

mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et al., 1989. Proc. Natl Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res, 285: 125-144; Hayashi, 1992, Genet. Anal. Tech. Appl 9: 73-79. 

25 Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 

30 which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
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molecules on the basis of changes in electrophoretic mobility. See, e,g.. Keen, et al., 1991. 

Trends Genet. 7: 5, 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyaciylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
5 gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature ZU: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PGR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
10 e.g., Rosenbaum and Reissner, 1987. Biophys, Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
15 hybridization only if a perfect match is found. See, e.g, Saiki, et al, 1986. Nature 324: 163; 
Saiki, et aL, 1989. Proc, Natl. Acad. ScL USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PGR amplified target DNA or a number of different mutations when the 
oUgonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

20 Alternatively, allele specific amplification technology that depends on selective PGR 

amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et aL, 
1989. NucL Acids Res. 1 7: 2437-2448) or at the extreme 3'-terminus of one primer where, 

25 under appropriate conditions, mismatch can prevent, or reduce polymerase extension {see, e g., 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. Mol. Cell Probes 6: 1. It is anticipated that in certain embodiments 
amplification may also be performed using Tag ligase for amplification. See, e.g., Barany, 

30 1991. Proc. Natl. Acad. ScL USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3*-terminus of the 5' sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 
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The methods described herein may be performed, for example, by utilizing 

pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 

described herein, which may be conveniently used, e.g., in clinical settings to diagnose 

patients exhibiting symptoms or family history of a disease or illness involving a NOVX gene. 

5 Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in v/hich 

NOVX is expressed may be utilized in the prognostic assays described herein. However, any 

biological sample containing nucleated cells may be used, including, for example, buccal 

mucosal cells. 



10 Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (e.g. 
disorders of olfactory loss, e.g. trauma, HIV illness, neoplastic growth, and neurological 

15 disorders, e.g. Parkinson's disease and Alzheimer's disease). In conjunction with such 

treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered- Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 

20 pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 

selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 

25 individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996, Clin. Exp. Pharmacol. Physiol., 23: 983-985; Linder, 1997. Clin. 

30 Chem., 43; 254-266. In general, two types of pharmacogenetic conditions can be 

differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
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way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 

occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 

clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 

5 sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 

determinant of both the intensity and duration of drug action. The discovery of genetic 

polymorphisms of drug metabolizing enzymes {e.g., N-acetyltransferase 2 (NAT 2) and 

cytochrome P450 enzymes CyP2D6 and CYP2C19) has provided an explanation as to why 

10 some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 

15 identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 

20 metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 

25 pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individuars drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with a NOVX modulator, such as a modulator identified by one of the 

30 exemplary screening assays described herein. 
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Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g.^ drugs, compounds) on the expression or 
activity of NOVX (e.g., the ability to modulate aberrant cell proliferation) can be applied not 
5 only in basic drug screening, but also in clinical trials. For example, the effectiveness of an 
agent determined by a screening assay as described herein to increase NOVX gene expression, 
protein levels, or upregulate NOVX activity, can be monitored in clinical trails of subjects 
exhibiting decreased NOVX gene expression, protein levels, or downregulated NOVX 
activity. Alternatively, the effectiveness of an agent determined by a screening assay to 
10 decrease NOVX gene expression, protein levels, or downregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting increased NOVX gene expression, protein 
levels, or upregulated NOVX activity. In such clinical trials, the expression or activity of 
NOVX and, preferably, other genes that have been implicated in, for example, a cellular 
proliferation or immune disorder can be used as a "read out" or markers of the immune 
1 5 responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates 
NOVX activity {e.g., identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
20 trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 

NOVX and other genes implicated in the disorder. The levels of gene expression (i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods as 
described herein, or by measuring the levels of activity of NOVX or other genes. In this 
25 manner, the gene expression pattem can serve as a marker, indicative of the physiological 

response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e,g,, an agonist, antagonist, protein, peptide, 
30 peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 

screening assays described herein) comprising the steps of (/) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (//) detecting the level of expression 
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of a NOVX protein, mRNA, or genomic DNA in the preadministration sample; (iii) obtaining 

one or more post-administration samples from the subject; (iv) detecting the level of 

expression or activity of the NOVX protein, mRNA, or genomic DNA in the 

post-administration samples; (v) comparing the level of expression or activity of the NOVX 

5 protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 

mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 

administration of the agent to the subject accordingly. For example, increased administration 

of the agent may be desirable to increase the expression or activity of NOVX to higher levels 

than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 

10 administration of the agent may be desirable to decrease expression or activity of NOVX to 

lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
15 subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. Disorders associated with aberrant NOVX expression include, 
for example, disorders of olfactory loss, e.g. trauma, HIV illness, neoplastic growth, and 
neurological disorders, e,g. Parkinson's disease and Alzheimer's disease. 

These methods of treatment will be discussed more fully, below. 

20 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (/.e., reduce or inhibit) activity. Therapeutics that antagonize 

25 activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (//) antibodies to an aforementioned peptide; (iii) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 

30 coding sequences of coding sequences to an aforementioned peptide) that are utilized to 

"knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g.. Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
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agonists and antagonists, including additional peptide mimetic of the invention or antibodies 

specific to a peptide of the invention) that alter the interaction between an aforementioned 

peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 

5 suffering from the disease or disorder) levels or biological activity may be treated with 

Therapeutics that increase (Le., are agonists to) activity. Therapeutics that upregulate activity 

may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 

utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 

fragments or homologs thereof; or an agonist that increases bioavailability. 

10 Increased or decreased levels can be readily detected by quantifying peptide and/or 

RNA, by obtaining a patient tissue sample {e,g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 

15 sodium dodecyl sulfate (SDS) poly aery lamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs {e.g.. Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

20 In one aspect, the invention provides a method for preventing, in a subject, a disease or 

condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 

25 described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, a NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 

30 herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 
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Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
5 contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of a NOVX protein, a peptide, a NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 

10 stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro {e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 

15 the agent to a subject). As such, the invention provides methods of treating an individual 

afflicted with a disease or disorder characterized by aberrant expression or activity of a NOVX 
protein or nucleic acid molecule. In one embodiment, the method involves administering an 
agent (e.g. , an agent identified by a screening assay described herein), or combination of 
agents that modulates (e.^., up-regulates or down-regulates) NOVX expression or activity. In 

20 another embodiment, the method involves administering a NOVX protein or nucleic acid 
molecule as therapy to compensate for reduced or aberrant NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant cell 

25 proliferation and/or differentiation {e.g., cancer or immune associated ). Another example of 
such a situation is where the subject has an immunodeficiency disease {e.g., AIDS). 

Antibodies of the invention, including polyclonal, monoclonal, humanized and fully 
human antibodies, may used as therapeutic agents. Such agents will generally be employed to 
treat or prevent a disease or pathology in a subject. An antibody preparation, preferably one 

30 having high specificity and high affinity for its target antigen, is administered to the subject 
and will generally have an effect due to its binding with the target. Such an effect may be one 
of two kinds, depending on the specific nature of the interaction between the given antibody 
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molecule and the target antigen in question. In the first instance, administration of the 

antibody may abrogate or inhibit the binding of the target with an endogenous ligand to which 

it naturally binds. In this case, the antibody binds to the target and masks a binding site of the 

naturally occurring ligand, wherein the ligand serves as an effector molecule. Thus the 

5 receptor mediates a signal transduction pathway for which ligand is responsible. 

Alternatively, the effect may be one in which the antibody elicits a physiological result 
by virtue of binding to an effector binding site on the target molecule. In this case the target, a 
receptor having an endogenous ligand which may be absent or defective in the disease or 
pathology, binds the antibody as a surrogate effector ligand, initiating a receptor-based signal 
1 0 transduction event by the receptor. 

A therapeutically effective amount of an antibody of the invention relates generally to 
the amount needed to achieve a therapeutic objective. As noted above, this may be a binding 
interaction between the antibody and its target antigen that, in certain cases, interferes with the 
functioning of the target, and in other cases, promotes a physiological response. The amount 
1 5 required to be administered will furthermore depend on the binding affinity of the antibody for 
its specific antigen, and will also depend on the rate at which an administered antibody is 
depleted from the free volume other subject to which it is administered. Common ranges for 
therapeutically effective dosing of an antibody or antibody fragment of the invention may be, 
by way of nonlimiting example, from about 0.1 mg/kg body weight to about 50 mg/kg body 
20 weight- Common dosing frequencies may range, for example, from twice daily to once a 
week. 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable iu vitro or in vivo assays are 
25 performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the t5T)e(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
30 suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administration 



to human subjects. 

The invention will be further described in the following examples, which do not limit 
5 the scope of the invention described in the claims. 

EXAMPLES 

Example I.: Method of Identifying the Nucleic Acids Encoding the G-Protein Coupled 
Receptors . 

10 Novel nucleic acid sequences were identified by TblastN using CuraGen Corporation's 

sequence file run against the Genomic Daily Files made available by GenBank. The nucleic 
acids were further predicted by the program GenScan"^*^, including selection of exons. These 
were further modified by means of similarities using BLAST searches. The sequences were 
then manually corrected for apparent inconsistencies, thereby obtaining the sequences 

1 5 encoding the full-length protein. 

Example 2: Quantitative Expression Analysis of NOV L NOV8. NOV 10, and NOVl 1 
in various cells and tissues 

RTQ-PCR Panel Ag431 Description: 

20 As shown in Table 53 below, this 96 well plate (2 control wells, 94 test samples) panel 

and its variants (Panel 1) are composed of RNA/cDNA isolated from various human cell lines 
that have been established from human malignant tissues (Tumors). These cell lines have been 
extensively characterized by investigators in both academia and the commercial sector 
regarding their tumorgenicity, metastatic potential, drug resistance, invasive potential and 

25 other cancer-related properties. They serve as suitable tools for pre-clinical evaluation of anti- 
cancer agents and promising therapeutic strategies. RNA from these various human cancer 
cell lines was isolated by and procured from the Developmental Therapeutic Branch (DTB) of 
the National Cancer Institute (USA), Basic information regarding their biological behavior, 
gene expression, and resistance to various cytotoxic agents are known in the art. In addition, 

30 RNA/cDNA was obtained from various human tissues derived from human autopsies 

performed on deceased elderly people or sudden death victims (accidents, etc.). These tissue 
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were ascertained to be free of disease and were purchased from various high quality 

commercial sources such as Clontech, Inc., Research Genetics , and Invitrogen. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electrophoresis using 28s and 1 8s ribosomal RNA staining intensity ratio as a 
5 guide (2:1 to 2,5:1 28s:18s) and the presence of low molecular weight RNAs indicative of 
degradation products. Samples are quality controlled for genomic DNA contamination by 
reactions run in the absence of reverse transcriptase using probe and primer sets designed to 
amplify across the span of a single exon. 

RTQ-PCR Panel Ag2691 Description- 

10 As shown in Table 54 below, this 96 well (2 control wells, 94 test samples) panel and 

its variants (Panel 2) are composed of RNA/cDNA isolated from human tissue procured by 
surgeons working in close cooperation with the National Cancer Institute*s Cooperative 
Human Tissue Network (CHTN) or the National Disease Research Initiative (NDRI). The 
tissues procured are derived from human malignancies and in cases where indicated many 

15 malignant tissues have "matched margins" (NAT: normal adjacent tissue). The tumor tissue 
and the "matched margins" are evaluated by two independent pathologists (the surgical 
pathologists and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 

20 the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery. In addition, RNA/cDNA was obtained from various human 
tissues derived from human autopsies performed on deceased elderly people or sudden death 
victims (accidents, etc.). These tissue were ascertained to be free of disease and were 
purchased from various high quality commercial sources such as Clontech, Inc., Research 

25 Genetics , and Invitrogen. RNA integrity from all samples is controlled for quality by visual 
assessment of agarose gel electrophoresis using 28s and 18s ribosomal RNA staining intensity 
ratio as a guide (2: 1 to 2.5: 1 28s: 18s) and the presence of low molecular weight RNAs 
indicative of degradation products. Samples are quality controlled for genomic DNA 
contamination by reactions run in the absence of reverse transcriptase using probe and primer 

30 sets designed to amplify across the span of a single exon. 

RTQ-PCR Panel Ag379 Description- 
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As shown in Table 55 below, this 96 well (2 control wells, 94 test samples) panel and 

its variants (Panel 2) are composed of RNA/cDNA isolated from human tissue procured by 

surgeons working in close cooperation with the National Cancer Institute's Cooperative 

Human Tissue Network (CHTN) or the National Disease Research Initiative (NT)RJ). The 

5 tissues procured are derived from human malignancies and in cases where indicated many 

malignant tissues have "matched margins" (NAT: normal adjacent tissue). The tumor tissue 

and the "matched margins" are evaluated by two independent pathologists (the surgical 

pathologists and again by a pathologists at NDRI or CHTN). This analysis provides a gross 

histopathological assessment of tumor differentiation grade. Moreover, most samples include 

10 the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery. In addition, RNA/cDNA was obtained from various human 
tissues derived from human autopsies performed on deceased elderly people or sudden death 
victims (accidents, etc.). These tissue were ascertained to be free of disease and were 

15 purchased from various high quality commercial sources such as Clontech, Inc., Research 

Genetics , and Invitrogen. RNA integrity from all samples is controlled for quality by visual 
assessment of agarose gel electrophoresis using 28s and 18s ribosomal RNA staining intensity 
ratio as a guide (2: 1 to 2,5:1 28s: 1 8s) and the presence of low molecular weight RNAs 
indicative of degradation products. Samples are quality controlled for genomic DNA 

20 contamination by reactions run in the absence of reverse transcriptase using probe and primer 
sets designed to amplify across the span of a single exon. 

RTQ-PCR Panel Ag371 Description- 

As shown in Table 56 below, this 96 well (2 control wells, 94 test samples) panel and 
its variants (Panel 2) are composed of RNA/cDNA isolated from human tissue procured by 

25 surgeons working in close cooperation with the National Cancer Institute's Cooperative 

Human Tissue Network (CHTN) or the National Disease Research Initiative (NDRI). The 
tissues procured are derived from human malignancies and in cases where indicated many 
malignant tissues have "matched margins" (NAT: normal adjacent tissue). The tumor tissue 
and the "matched margins" are evaluated by two independent pathologists (the surgical 

30 pathologists and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
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the original surgical pathology report that provides information regarding the cHnical stage of 

the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 

proximal) to the zone of surgery. In addition, RNA/cDNA was obtained from various human 

tissues derived from human autopsies performed on deceased elderly people or sudden death 

5 victims (accidents, etc.). These tissue were ascertained to be free of disease and were 

purchased from various high quality commercial sources such as Clontech, Inc., Research 

Genetics , and Invitrogen. RNA integrity from all samples is controlled for quality by visual 

assessment of agarose gel electrophoresis using 28s and 18s ribosomal RNA staining intensity 

ratio as a guide (2:1 to 2.5:1 28s:18s) and the presence of low molecular weight RNAs 

10 indicative of degradation products. Samples are quality controlled for genomic DNA 

contamination by reactions run in the absence of reverse transcriptase using probe and primer 

sets designed to amplify across the span of a single exon. 
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Methods: 

The quantitative expression of various clones was assessed in about 41 normal and 
about 55 tumor samples by real time quantitative PCR (TaqMan®) performed on a Perkin- 
Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. See Tables 53-56. 

5 First, 96 RNA samples were normalized to p-actin and GAPDH. RNA (--50 ng total or 

-1 ng polyA+) was converted to cDNA using the TAQMAN^ Reverse Transcription Reagents 
Kit (PE Biosystems, Foster City, CA; Catalog No. N808-0234) and random hexamers 
according to the manufacturer's protocol. Reactions were performed in 20 ul and incubated 
for 30 min. at 48^C. cDNA (5 ul) was then transferred to a separate plate for the TAQMAN® 

10 reaction using p-actin and GAPDH TAQMAN® Assay Reagents (PE Biosystems; Catalog 

Nos. 43 1088 IE and 4310884E, respectively) and TAQMAN® universal PCR Master Mix (PE 
Biosystems; Catalog No. 4304447) according to the manufacturer's protocol. Reactions were 
performed in 25 ul using the following parameters: 2 min. at 50°C; 10 min. at 95*^C; 15 sec. at 
95°C/1 min. at 60°C (40 cycles). Results were recorded as CT values (cycle at which a given 

1 5 sample crosses a threshold level of fluorescence) using a log scale, with the difference in RNA 
concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. The average CT values 
obtained for B-actin and GAPDH were used to normalize RNA samples. The RNA sample 

20 generating the highest CT value required no further diluting, while all other samples were 
diluted relative to this sample according to their P-actin / GAPDH average CT values. 

Normalized RNA (5 ul) was converted to cDNA and analyzed via TAQMAN® using 
One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No. 4309169) and gene- 
specific primers according to the manufacturer's instructions. Probes and primers were 

25 designed for each assay according to Perkin Elmer Biosystem's Primer Express Software 

package (version I for Apple Computer's Macintosh Power PC) or a similar algorithm using 
the target sequence as input. Default settings were used for reaction conditions and the 
following parameters were set before selecting primers: primer concentration = 250 nM, 
primer melting temperature (T„,) range = 58°-60** C, primer optimal Tm ^ 59** C, maximum 

30 primer difference = 2** C, probe does not have 5' G, probe T^, must be 10** C greater than 

primer T^, amplicon size 75 bp to 100 bp. The probes and primers selected (see below, Tables 
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57-60) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified by 

HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of 

reporter and quencher dyes to the 5' and 3' ends of the probe, respectively. Their final 

concentrations were: forward and reverse primers, 900 nM each, and probe, 200nM. 

5 TaqMan oligo set Ag431 for the NOVl gene (i,e., AL 13 584 I B) include the forward, 

probe, and reverse oligomers shown below: 

TABLE 57 

Gene: ALI35841_B 
1 0 Probe Name: Ag43 1 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'-AGTCACTTCACCTGCAAGATCCT-3' 
(SEQ ID NO:87) 


23 


581 


Probe 


TET-5'-CCGCATGCCAGCTTCAGCACTG- 
3'-TAMRA (SEQ ID NO:88) 


22 




Reverse 


5*-CTTCGCTGACCGACGTGTT-3' (SEQ 
ID NO:89) 


19 


629 



TaqMan oligo set Ag2691 for the NOV8 gene (Le,, AL135784_A) include the forward, 
probe, and reverse oligomers shown below: 

15 TABLE 58 



Gene: AL1357S4_A 
Probe Name: Ag269 1 



Primers 


Sequences 


TM 


Length 


Start Position 


Forward 


5'- 

CAGTATCTTCACCCTGCTG 
CTA-3' (SEQ ID NO:90) 


59.5 


22 


628 


Probe 


FAM-5'- 

CCATTTGGGTTTGTTCTCC 
TCTCCT AC A-3 '-T AMRA 
(SEQ ID NO:91) 


68.8 


28 


650 


Reverse 


5'- 

GGAGTGAGCGAATCCTTA 
TGAT-3' (SEQ ID NO:92) 


59.6 


22 


695 



20 

TaqMan oligo set Ag379 for the NOVIO gene {i.e., AC020679_B) include the forward, 
probe, and reverse oligomers shown below: 
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TABLE 59 

Gene: AC020679_B 

5 Probe Name: Ag379 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'- 

TGTGTCCGATTAGTGGCCT 
TC-3' (SEQ ID NO:93) 


21 


454 


Probe 


TET-5*- 

CATCAGTATGGATAGAAA 
ACCACCTGCCCTG-3'- 
TAMRA (SEQ ID NO:94) 


31 




Reverse 


5'- 

CTCGGGACATAAGCACTG 
CA-3' (SEQ ID NO:95) 


20 


510 



TaqMan oligo set Ag371 for the NOVl 1 gene (/.^., AC020679_A) include the forward, 
probe, and reverse oligomers shown below: 

TABLE 60 

10 

Gene: AC020679_A 



Probe Name: Ag371 



Primers 


Sequences 


TM 


Length 


Start Position 


Forward 


5*- 

AGACCTTTGCACTATCCCACCT 
T-3' (SEQ ID NO:96) 


23 


536 


Probe 


TET-5'- 

TGACCCATCACGTTTGTGCTCA 
TTTTG-3'-TAMRA (SEQ ID 
NO:97) 


27 


561 


Reverse 


5'-AGCCACCCACCCAGCAG-3' 
(SEQ ID NO:98) 


17 



15 PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 

each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 
probes (SEQX-specific and another gene-specific probe multiplexed with the SEQX probe) 
were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 7700, with 5 mM 
MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq Gold™ (PE Biosystems), 

20 and 0.4 U/|al RNase inhibitor, and 0.25 U/|il reverse transcriptase. Reverse transcription was 
performed at 48** C for 30 minutes followed by amplification/PCR cycles as follows: 95** CIO 



171 



BNSDOCID: <WO 0157215A2 I > 



wo 01/57215 PCT/USO 1/03923 

min, then 40 cycles of 95*" C for 15 seconds, 60*^ C for 1 minute. The results are shown below 



in Tables 61-64. 



TABLE 61 

Tissue_Name/Run_Na 1.3DtTn3630t_ Tissue_Name/Run_Name 
me ag43 I 



2Dtm3631t ae431 



Liver adenocarcinoma 3.74 



Normal Colon GENPAK 061003 



6.93 



Heart (fetal) 

Pancreas 
Pancreatic ca. 
CAPAN 2 

Adrenal gland 

Thyroid 
Salivary gland 

Pituitary gland 

Brain (fetal) 

Brain (whole) 

Brain (amygdala) 



0 
0 

6.75 



0 
0 

0 

14.66 
22.38 
39.5 



83219 CC Well to Mod Diff 4.84 
(OD03866) 

83220 CC NAT (OD03866) 0 

83221 CC Gr.2 rectosigmoid 5.4 
(OD03868) 

83222 CCNAT(OD03868) 6.61 

83235 CC Mod Diff (ODO3920) 2.88 

83236 CC NAT (ODO3920) 3.79 

83237 CC Gr,2 ascend colon 6.38 
(OD03921) 

83238 CC NAT (OD0392 1 ) 6.98 

83241 CC from Partial Hepatectomy 0 
(ODO4309) 

83242 Liver NAT (ODO4309) 4.18 



Brain (cerebellum) 26,61 



87472 Colon mets to lung 
(OD04451-01) 



50.99 



Brain (hippocampus) 100 



87473 Lung NAT (OD04451-02) 2.24 



Brain (thalamus) 



8.54 



Normal Prostate Clontech A+ 
6546-1 



12,16 



Cerebral Cortex 
Spinal cord 



57.83 
8.96 



CNS ca. (glio/astro) 0 
U87-MG 



84140 Prostate Cancer (OD04410) 10.37 

84141 Prostate NAT (OD04410) 23.65 

87073 Prostate Cancer (OD04720- 23.33 
01) 
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87074 Prostate NAT (OD04720-02) 26,61 



CNS ca. (astro) 0 Normal Lung GEN? AK 061010 2.05 

SW1783 

CNS ca.* (neuro; met 1 1.99 83239 Lung Met to Muscle 0 

) SK-N-AS (OD04286) 



CNS ca. (astro) 
SF-539 



3.82 



83240 Muscle NAT (OD04286) 2.03 



CNS ca. (astro) 
SNB-75 

CNS ca. (glio) 
SNB-19 



6.93 



84136 Lung Malignant Cancer 6.75 
(OD03126) 

84137 Lung NAT (OD03126) 14.36 



CNS ca. (glio) 
U251 



7.69 



84871 Lung Cancer (OD04404) 



CNS ca. (glio) 
SF-295 



13.97 



84872 Lung NAT (OD04404) 



3.15 



Heart 

Skeletal muscle 
Bone marrow 
Thjmius 

Spleen 
Lymph node 

Colorectal 

Stomach 
Small intestine 



4.58 
10.08 

0 

0 

5.33 
4,74 

30.57 

0 
0 



Colon ca. 8.3 
SW480 

Colon ca.* (SW480 0 
met)SW620 



84875 Lung Cancer (OD04565) 0 

85950 Lung Cancer (OD04237-01) 1.76 

85970 Lung NAT (OD04237-02) 0 

83255 Ocular Mel Met to Liver 0 
(ODO4310) 

83256 Liver NAT (ODO4310) 0 
84 139 Melanoma Mets to Limg 0 
(OD04321) 

84138 Lung NAT (OD04321) 8,42 

Normal Kidney GENPAK 061008 8.42 

83786 Kidney Ca, Nuclear grade 2 3,06 
(OD04338) 

83787 Kidney NAT (OD04338) 0 

83788 Kidney Ca Nuclear grade 1/2 0 
(OD04339) 



Colon ca. 
HT29 
Colon ca. 
HCT-116 



0 
0 



83789 Kidney NAT (OD04339) 1 0.37 

83790 Kidney Ca, Clear cell type 0 
(OD04340) 
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Colon ca. 


0 


83791 Kidney NAT (OD04340) 


0 


CaCo-2 








83219 CC Well to 


0 


83792 Kidney Ca, Nuclear grade 3 


0 


Mod Diff(OD03866) 


(OD04348) 




Colon ca. 


7.75 


83793 Kidney NAT (OD04348) 


9.02 


HCC-2998 








Gastric ca.* (liver met) 15.39 


87474 Kidnev Cancer ^000467 7- 


J.J!/ 


NC1-N87 




01) 




Bladder 


0 


87475 Kidney NAT (OD04622-03) 


0 


Trachea 


0 


85973 Kidney Cancer (OD04450- 


0 










iviuney 


"7 ^4 
/ .DH 


ojy /4 Js.ianey NA 1 ((JUU445U-03J 


1 17.08 


Jvianey (letalj 


A *7 

4, / 


jvioney v^ancer i.^iontecn olzuoU/ 


0 


Renal ca. 


0 


ivianey in a i dontecn olzUouo 


0 


786-0 








Renal ca. 


0 


rvioney i-ancer ciontecn olzuolj 


0 


A498 








Renal ca. 


0 


Kianey In A 1 Clontecn 8120614 


0 


RXF 393 








Renal ca. 


0 


Kidney Cancer Clontech 9010320 


0 


ACHN 








Renal ca. 


0 






UO-31 








Renal ca. 


0 


iNomiai uterus Lifc-NFAR O0IOI8 


6.08 


TK-10 








Liver 


0 


Uterus Cancer GENPAK 06401 1 


16.49 


Liver (fetal) 


0 


iNuniidi 1 nyroiu v^ioniecn A+ 


0 






6570-1 




Liver ca. (hepatoblast) 0 


Thvrnirl Panr f»r r^PTsJPAlf OA/in 1 A 


U 


HepG2 








Lung 


0 


1 nyroid Cancer IN VITROGEN 


0 






A302152 




Lung (fetal) 


18.56 


Thyroid NAT INVITROGEN 


6.34 






A302153 




Lung ca. (small cell) 


15.28 


Normal Breast GENPAK 061019 


3.12 



LX-1 



Lung ca. (small cell) 0 84877 Breast Cancer (OD04566) 1 00 

NCI-H69 
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Lung ca. (s.cell var.) 5.11 
SHP-77 



85975 Breast Cancer (OD04590-01) 9.41 



PCT/USOl/03923 



Lung ca. (large 
cell)NCI-H460 



85976 Breast Cancer Mets 
(OD04590-03) 



Lung ca. (non-sm. 0 
celirA549 



87070 Breast Cancer Metastasis 
(OD04655-05) 



49.31 



Lung ca. (non-s.cell) 4.21 
KCI-H23 



GENPAK Breast Cancer 064006 31.86 



Lung ca (non-s.cell) 0 
HOP-62 



Breast Cancer Clontech 9 1 00266 13.4 



Lung ca, (non-s.cl) 
NCI-H522 



4.67 



Breast NAT Clontech 9100265 4.36 



Lung ca. (squam.) 
SW 900 



5.08 



Breast Cancer INVITROGEN 4.74 
A209073 



Lung ca. (squam.) 
NCI-H596 



0 



Breast NAT INVITROGEN 
A2090734 



9.21 



Mammary gland 7.08 

Breast ca.* (pL 0 
effusion) MCF-7 



Normal Liver GENPAK 06 1 009 0 
Liver Cancer GENPAK 064003 2.5 



Breast ca.* (pLef) 4.21 
MDA-MB-231 



Liver Cancer Research Genetics 0 
RNA 1025 



Breast ca.* (pi. 
effusion) T47D 



Liver Cancer Research Genetics 0 
RNA 1026 



Breast ca. 
BT-549 



Paired Liver Cancer Tissue Research 7.48 
Genetics RNA 6004-T 



Breast ca. 
MDA-N 



1 1,34 Paired Liver Tissue Research 

Genetics RNA 6004-N 



8.13 



Ovary 



Paired Liver Cancer Tissue Research 0 
Genetics RNA 6005-T 
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Ovarian ca. 0 
OVCAR-3 



Paired Liver Tissue Research 
Genetics RNA 6005-N 



PCT/USOl/03923 



Ovarian ca. 
OVCAR-4 



Normal Bladder GENPAK 061001 12.07 



Ovarian ca, 
OVCAR-5 



Bladder Cancer Research Genetics 9.34 
RNA 1023 



Ovarian ca. 
OVCAR-8 



Bladder Cancer INVITROGEN 9.47 
A302173 



Ovarian ca. 
IGROV-1 



87071 Bladder Cancer {OD047 18- 2.68 
01) 



Ovarian ca.* (ascites) 0 
SK-OV-3 



87072 Bladder Normal Adjacent 10.73 
(OD04718-03) 



Uterus 
Plancenta 



Normal Ovary Res. Gen. 0 
Ovarian Cancer GENPAK 064008 6.65 



Prostate 0 
Prostate ca.* (bone 0 
met)PC-3 



87492 Ovary Cancer (OD04768-07) 0 

87493 Ovary NAT (OD04768-08) 0 



Testis 

Melanoma 

Hs688(A).T 



13.87 Normal Stomach GENPAK 061017 16.38 

0 NAT Stomach Clontech 9060359 0 



Melanoma* (met) 0 
Hs688(B).T 



Gastric Cancer Clontech 9060395 9.67 



Melanoma 
UACC-62 



4.27 



NAT Stomach Clontech 9060394 1 .95 



Melanoma 
M14 



Gastric Cancer Clontech 9060397 1.92 



Melanoma 
LOX IMVI 



NAT Stomach Clontech 9060396 0 



Melanoma* (met) 0 
SK-MEL-5 



Gastric Cancer GENPAK 064005 1 .9 



Adipose 



176 



BNSDOCID: <W0 0157215A2 I > 



wo 01/57215 



TABLE 62 



PCT/USOl/03923 



Tissue_Name/Run_Na l.3dtm3480f_ Tissue_Name/Run_Name 
me ag2691 



2dtm3481f_ 2dtm3688f_ag269 
ag2691 1 



Liver adenocarcinoma 5.75 



Normal Colon GENPAK 061003 



0 



Heart (fetal) 

Pancreas 
Pancreatic ca. 
CAPAN 2 



0 
0 



83219 CC Well to Mod Diff 0.5 
(OD03866) 

83220 CC NAT (OD03866) 0 

83221 CC Gr.2 rectosigmoid 0 
(OD03868) 



0 
0 



Adrenal gland 

Thyroid 
Salivary gland 



83222 CCNAT{OD03868) 



0 



0 



0 
0 



Pituitary gland 0 

Brain (fetal) 0 

Brain (whole) 0 

Brain (amygdala) 0 



83235 CC Mod Diff (ODO3920) 0.09 0,29 

83236 CC NAT (ODO3920) 0 0 



83237 CC Gr.2 ascend colon 0 
(OD03921) 

83238 CC NAT (OD0392 1 ) 0 

83241 CC from Partial Hepatectomy 0 
(ODO4309) 

83242 Liver NAT (ODO4309) 0 



0 
0 
0 
0 



Brain (cerebellum) 0 



87472 Colon mets to lung 
(OD04451-01) 



Brain (hippocampus) 0 



87473 Lung NAT (OD0445 1 -02) 0 



Brain (thalamus) 0 



Normal Prostate Clontech A-^ 
6546-1 



0 



Cerebral Cortex 
Spinal cord 



CNS ca. (glio/astro) 0 
U87-MG 



84140 Prostate Cancer (OD04410) 0 

84141 Prostate NAT (OD044 1 0) 0 

87073 Prostate Cancer (OD04720- 0 
01) 



0 
0 
0 



CNSca. (glio/astro) 0 
U-118-MG 



87074 Prostate NAT (OD04720-02) 0 



CNS ca. (astro) 
SW1783 



2.94 



Normal Lung GENPAK 061010 0 



0.32 
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CNS ca.* (neuro; met 0 
) SK-N-AS 



83239 Lung Met to Muscle 
(OD04286) 



0 



PCT/USOl/03923 

0 



CNS ca. (astro) 


0 


83240 Muscle NAT (OD04286) 


0 


0 












CNS ca. (astro) 


2.61 


84136 Lung Malignant Cancer 


0 


0 


olND- / J 




((JUUJlZO) 






CNS ca. (elio) 


0 


84137 Lung NAT (OD03 126) 


0 


0 


<sNR-10 










CNS ca. (glio) 


0 


84871 Lung Cancer (OD04404) 


5.95 


5.48 


U251 










CNS ca. (glio) 


27.93 


84872 Lung NAT (OD04404) 


0 


0 


ctr one 










Heart 


0 


84875 Lung Cancer (OD04565) 


2.9 


3.37 


Skeletal muscle 


0 


85950 Lung Cancer (OD04237-01) 


0 


0.12 


Bone marrow 


0 


85970 Lung NAT (OD04237-02) 


0 


0 


Thymus 


0 


83255 Ocular Mel Met to Liver 


0 


0 






(ODO4310) 






Spleen 


0 


83256 Liver NAT (ODO4310) 


0 


0 


Lymph node 


0 


84139 Melanoma Mets to Lung 


0 


0 






(OD04321) 






Colorectal 


0 


84138 Lung NAT (OD04321) 


0 


0 


Stomach 


0 


Normal Kidney GENPAK 061008 


0 


0.15 


Small intestine 


0 


83786 Kidney Ca, Nuclear grade 2 


0 


0 






(OD04338) 






Colon ca. 


0 


83787 Kidney NAT (OD04338) 


0.09 


0 


SW480 










Colon ca.*(SW480 


0 


83788 Kidney Ca Nuclear grade 1/2 


0.17 


0 


met)SW620 




(OD04339) 







Colon ca. 0 
HT29 

Colon ca. 3.19 
HCT-116 

Colon ca. 22.69 
CaCo-2 

83219 CC Well to 0 
Mod Diff(OD03866) 



83789 Kidney NAT (OD04339) 0 

83790 Kidney Ca, Clear cell type 0 
(OD04340) 

83791 Kidney NAT (OD04340) 0 

83792 Kidney Ca, Nuclear grade 3 0 
(OD04348) 



0 
0 
0 
0 
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Colon ca. 0 
HCC-2998 



83793 Kidney NAT (OD04348) 



0.1 



PCT/USOl/03923 
0.24 



Gastric ca.* (liver met) 59.05 


87474 Kidney Cancer (OD04622- 


0 


0 


NCI-N87 




01) 






Bladder 


0 


87475 Kidney NAT (OD04622-03) 


0 


0 


Trachea 


0 


85973 Kidney Cancer (OD04450- 


0.18 


0 






01) 






Kidney 


0 


85974 Kidney NAT (OD04450-03) 


0 


0 


Kidney (fetal) 


0 


Kidney Cancer Clontech 8120607 


0 


0 


Renal ca. 


0 


Kidney NAT Clontech 8120608 


0 


0 


786-0 










Renal ca. 


0.78 


Kidney Cancer Clontech 8120613 


0 


0 


A498 










Renal ca. 


5.44 


Kidney NAT Clontech 8120614 


0 


0 


RXF 393 










Renal ca. 


0 


Kidney Cancer Clontech 9010320 


2.18 


1.81 


ACHN 










Renal ca. 


0 


Kidney NAT Clontech 9010321 


0 


0 


UO-31 










Renal ca. 


0 


Normal Uterus GENPAK 061018 


0 


0 


TK-10 










Liver 


0 


Uterus Cancer GENPAK 06401 1 


0 


0 


Liver (fetal) 


0 


Normal Thyroid Clontech A+ 


0 


0 






6570-1 






Liver ca. (hepatoblast) 0 


Thyroid Cancer GENPAK 064010 


0 


0 


HepG2 










Lung 


0 


Thyroid Cancer INVITROGEN 


0 


0 






A302152 






Lung (fetal) 


0 


Thyroid NAT INVITROGEN 


0 


0 






A302153 






Lung ca. (small cell) 


7.75 


Normal Breast GENPAK 061019 


1.18 


1.96 


LX-1 










Lung ca. (small cell) 


0,93 


84877 Breast Cancer (OD04566) 


0 


0 


NCI-H69 










Lung ca. (s.cell var.) 


20.03 


85975 Breast Cancer (OD04590-01) 


0 


0 


SHP-77 










Lung ca. (large 


7.08 


85976 Breast Cancer Mets 


0 


0 


cell)NCI-H460 




(OD04590-03) 
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Lung ca. (non-sm. 21.61 
cell) A549 



87070 Breast Cancer Metastasis 
(OD04655-05) 



PCT/USOl/03923 

0 



Lung ca. (non-s.cell) 100 
NCI-H23 



GENPAK Breast Cancer 064006 0.85 



0.68 



Lung ca (non-s.cell) 0 
HOP-62 



Breast Cancer Clontech 9 1 00266 1 .95 



L9 



Lung ca. (non-s.cl) 0 
NCI-H522 



Breast NAT Clontech 9100265 0 



0.15 



Lung ca. (squam.) 0.73 
SW 900 



Breast Cancer INVITROGEK 
A209073 



1.99 



0.13 



Lung ca. (squam.) 
NC1-H596 



1,85 



Breast NAT INVITROGEN 
A2090734 



0.16 



Mammary gland 0 

Breast ca.* (pL 0 
effusion) MCF-7 



Nomial Liver GENPAK 061009 0 0 
Liver Cancer GENPAK 064003 1.24 0.69 



Breast ca.* (pl.ef) 
MDA-MB-23 1 



Liver Cancer Research Genetics 0 
RNA 1025 



Breast ca.* (pL 
effusion) T47D 



13.87 Liver Cancer Research Genetics 

RNA 1026 



Breast ca. 
BT-549 



Paired Liver Cancer Tissue Research 0 
Genetics RNA 6004-T 



0.14 



Breast ca. 
MDA-N 



Paired Liver Tissue Research 
Genetics RNA 6004-N 



1.85 



2.92 



Ovary 

Ovarian ca. 
OVCAR-3 



0 

9.61 



Paired Liver Cancer Tissue Research 0 
Genetics RNA 6005-T 
Paired Liver Tissue Research 0 
Genetics RNA 6005-N 



0 
0 



Ovarian ca. 
OVCAR-4 



Normal Bladder GENPAK 061001 0 



Ovarian ca. 
OVCAR-5 



Bladder Cancer Research Genetics 0 
RNA 1023 
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Ovarian ca. 
OVCAR-8 



2.7 



Bladder Cancer INVITROGEN 9.21 
A302173 



PCT/USOl/03923 
14.46 



Ovarian ca. 
IGROV-1 



8707 1 Bladder Cancer (OD047 1 8- 0 
01) 



Ovarian ca,* (ascites) 1.75 
SK-OV-3 



87072 Bladder Normal Adjacent 0 
(OD04718-03) 



Uterus 
Plancenta 



0 

1.54 



Normal Ovary Res. Gen. 0 0 

Ovarian Cancer GENPAK 064008 2.13 3.28 



Prostate 0 
Prostate ca.* (bone 0 
met)PC-3 



87492 Ovary Cancer (OD04768-07) 100 100 

87493 Ovary NAT (OD04768-08) 0 0 



Testis 

Melanoma 

Hs688(A).T 



0 
0 



Normal Stomach GENPAK 061017 0 
NAT Stomach Clontech 9060359 0 



0 
0 



Melanoma* (met) 0 
Hs688(B).T 



Gastric Cancer Clontech 9060395 0 



Melanoma 
UACC-62 



NAT Stomach Clontech 9060394 0.32 



Melanoma 
M14 



Gastric Cancer Clontech 9060397 0 



Melanoma 
LOX IMVI 



0.81 



NAT Stomach Clontech 9060396 0 



Melanoma* (met) 0 
SK-MEL-5 



Gastric Cancer GENPAK 064005 0 



Adipose 



2.94 



TABLE 63 



Tissue_Name/Run_Na 1 .3Dtm368 1 1_ Tissue_Name/Run_Name 
me ag379 



2Dtm3682t a^379 



Liver adenocarcinoma 4.64 
Heart (fetal) 0 
Pancreas 0 



Normal Colon GENPAK 061003 1.21 

832 19 CC Well to Mod Diff 2.88 
(OD03866) 

83220 CC NAT (0D03866) 3.77 
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Pancreatic ca. 


0 


83221 CC Gr.2 rectosigmoid 


2.42 


CAP AN 2 




(OD03868) 




Adrenal gland 


0 


83222 CC NAT (OD03868) 


0 


Thyroid 


0 


83235 CC Mod Diff (ODO3920) 


0 


Salivary gland 


0 


83236 CC NAT (ODO3920) 


0 


Pituitaiy gland 


0 


83237 CC Gr.2 ascend colon 


0 






(OD03921) 




Brain (fetal) 


0 


83238 CC NAT (OD03921) 


3.64 


Brain (whole) 


7.38 


83241 CC from Partial Hepatectomy 0 






(ODO4309) 




Brain (amygdala) 


0 


OJZ4Z L^lVer IN A 1 {\JU\J^J\J\^) 


A 
U 


Brain (cerebellum) 


0 


87472 Colon mets to lung 


0 






(OD04451-01) 




Brain (hippocampus) 


2.18 


87473 Lung NAT (OD04451-02) 


3,72 


Brain (thalamus) 


2,06 


Normal Prostate Clontech A+ 


2.19 






6546-1 




Cerebral Cortex 


28-13 


84140 Prostate Cancer (OD04410) 


23 


Spinal cord 


3.06 


84141 Prostate NAT (OD04410) 


6.12 


CNS ca. (glio/astro) 


J. 34 


87073 Prostate Cancer (OD04720- 


0 


U87-MG 




01) 




CNS ca. (glio/astro) 


9.61 


87074 Prostate NAT (OD04720-02) 


4.77 


U-118-MG 








CNS ca. (astro) 


0 


Norma! Lung GENPAK 061010 


5.4 


SW1783 








CNS ca.* (neuro; met 


0 


83239 Lung Met to Muscle 


1.27 


) SK-N-AS 




(OD04286) 




CNS ca, (astro) 


18.43 


83240 Muscle NAT (OD04286) 


2.27 


SF-539 








CNS ca. (astro) 


0 


84136 Lung Malignant Cancer 


0 


SNB-75 




(OD03126) 




CNSca.(glio) 


15.39 


84 1 37 Lung NAT (OD03 1 26) 


0 


SNB-19 








CNS ca, (glio) 


3.49 


84871 Lung Cancer (OD04404) 


0 


U251 








CNS ca. (glio) 


0 


84872 Lung NAT (OD04404) 


0 


SF-295 








Hean 


0 


84875 Lung Cancer (OD04565) 


0 


Skeletal muscle 


2.37 


85950 Lung Cancer (OD04237-01) 


14.66 


Bone marrow 


0 


85970 Lung NAT (OD04237-02) 


0 


Thymus 


0 


83255 Ocular Mel Met to Liver 


1.83 






(ODO4310) 




Spleen 


0 


83256 Liver NAT (OD043 10) 


0 


Lymph node 


3-98 


84139 Melanoma Mets to Lung 


0 






(OD04321) 




Colorectal 


6,79 


84138 Lung NAT (OD04321) 


9.15 


Stomach 


0 


Normal Kidney GENPAK 061008 


1.54 


Small intestine 


0 


83786 Kidney Ca, Nuclear grade 2 


8.25 






(OD04338) 




Colon ca. 


4.21 


83787 Kidney NAT (OD04338) 


0 


SW480 
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83788KidneyCa Nuclear grade 1/2 2.15 
{OD04339) 



Colon ca. 


0 


83789 Kidney NAT (OD04339) 


0 


HT29 








Colon ca. 


0 


oj rviuiicy v^a, i.^iear ceii cype 


u 


HCT-116 




(OD04340) 




Colon ca. 


0 


83791 Kidnev NAT /nnn4^40^ 


n 
u 


CaCo-2 








83219 CC Well to 


0 


83792 Kidnev Ca Nnrlear araHp 'K 




Mod Diff(OD03866) 






Colon ca. 


0 


83793 Kidney NAT (OD04348) 


0 


HCC-2998 








Gastric ca.* (liver met) 0 


87474 Kidney Cancer (OD04622- 


0 


NCI-N87 




01) 




Bladder 


4.74 


87475 Kidney NAT (OD04622-03 ) 


0 


Trachea 


0 


85973 Kidney Cancer (OD04450- 


0 






01) 




Kidney 


0 


85974 Kidney NAT (OD04450-03) 0 


Kidney (fetal) 


0 


Kidney Cancer Clontech 8120607 


1.9 


Renal ca. 


3.26 


Kidney NAT Clontech 8120608 


0 


786-0 








Renal ca. 


0 


Kidney Cancer Clontech 8 1 206 1 3 


0 


A498 








Renal ca. 


0 


Kidney NAT Clontech 8120614 


1.6 


RXF393 








Renal ca. 


0 


Kidney Cancer Clontech 9010320 


0 


ACHN 








Renal ca. 


0 


Kidney NAT Clontech 9010321 


1.23 


UO-31 








Renal ca. 


3.17 


Normal Utems GENPAK 061018 


0 


TK-10 








Liver 


3.12 


Uterus Cancer GENPAK 06401 1 


2,35 


Liver (fetal) 


0 


Normal Thyroid Clontech A+ 


0 






6570-1 




Liver ca. (hepatoblast) 0 


Thyroid Cancer GENPAK 064010 


3.54 


HepG2 








Lung 


3.3 


Thyroid Cancer INVITROGEN 


2.65 






A302152 




Lung (fetal) 


0 


Thyroid NAT INVITROGEN 


0 






A302153 




Lung ca. (small cell) 


0 


Normal Breast GENPAK 061019 


7.91 


LX-l 








Lung ca. (small cell) 


0 


84877 Breast Cancer (OD04566) 


2.4 


NCI-H69 






Lung ca. (s.cell var.) 


0 


85975 Breast Cancer (OD04590-01) 63.73 


SHP-77 








Lung ca. (large 


5.01 


85976 Breast Cancer Mets 


100 


cell)NCI-H460 




(OD04590-03) 




Lung ca. (non-sm. 


3.1 


87070 Breast Cancer Metastasis 


0 


cell) A549 




(OD04655-05) 
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Lung ca, (non-s.cell) 
NCI-H23 

Lung ca (non-s.cell) 
HOP-62 

Lung ca. (non-s.cl) 
NCI-H522 
Lung ca. (squam.) 
SW 900 



PCT/USOl/03923 



2.8 



GENPAK Breast Cancer 064006 3,52 

Breast Cancer Clontech 9 1 00266 0 

Breast NAT Clontech 9 100265 0 

Breast Cancer INVITROGEN 2.3 
A209073 



Lung ca. (squam.) 
NCI-H596 



Breast NAT INVITROGEN 
A2090734 



1.13 



Mammary gland 
Breast ca.* (pi. 
effusion) MCF-7 
Breast ca.* (pLef) 
MDA-MB-231 
Breast ca.* (pL 
effusion) T47D 
Breast ca. 
BT-549 
Breast ca. 
MDA-N 
Ovary 



0 

2.12 
7.86 
0 
0 
0 
0 
0 



Ovarian ca. 
OVCAR-3 

Ovarian ca. 0 
OVCAR-4 

Ovarian ca. 0 
OVCAR-5 

Ovarian ca. 6,38 
OVCAR-8 

Ovarian ca. 0 
IGROV-1 

Ovarian ca.* (ascites) 5.75 
SK-OV-3 



Normal Liver GENPAK 06 1 009 0 
Liver Cancer GENPAK 064003 2,03 

Liver Cancer Research Genetics 1 .32 
RNA 1025 

Liver Cancer Research Genetics 0 
RNA 1026 

Paired Liver Cancer Tissue Research 0 

Genetics RNA 6004-T 

Paired Liver Tissue Research 2.5 

Genetics RNA 6004-N 

Paired Liver Cancer Tissue Research 0 

Genetics RNA 6005 -T 

Paired Liver Tissue Research 1 .6 1 

Genetics RNA 6005 -N 

Normal Bladder GENPAK 06 1 00 1 0 

Bladder Cancer Research Genetics 0 
RNA 1023 

Bladder Cancer INVITROGEN 14.26 
A302173 

8707 1 Bladder Cancer (OD047 1 8- 0 
01) 

87072 Bladder Normal Adjacent 1 .99 
(OD047 18-03) 



Uterus 0 
Plancenta 0 
Prostate 3.69 
Prostate ca . * (bone 3,19 
met)PC-3 

Testis 100 
Melanoma 3.37 
Hs688(A).T 

Melanoma* (met) 0 
Hs688(B),T 

Melanoma 0 
UACC-62 

Melanoma 4,09 
M14 



Normal Ovary Res. Gen. 0 

Ovarian Cancer GENPAK 064008 2. 1 6 

87492 Ovary Cancer (0004768-07) 0 

87493 Ovary NAT (OD04768-08) 1 

Normal Stomach GENPAK 061017 0 

NAT Stomach Clontech 9060359 0 

Gastric Cancer Clontech 9060395 1.3 

NAT Stomach Clontech 9060394 2.03 

Gastric Cancer Clontech 9060397 11,27 
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Melanoma 0 
LOX IMVI 

Melanoma* (met) 0 
SK-MEL-5 

Adipose 0 
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NAT Stomach Clontech 9060396 1 .87 
Gastric Cancer GENPAK 064005 0.93 



Tissue_Name/Run_Na 2Dtm3670t 
me g371 
Normal Colon 1.19 
GENPAK 061003 

83219 CC Well to 0.88 
ModDiff(OD03866) 

83220 CC NAT 0,27 
(OD03866) 

83221 CCGr.2 0.59 
rectosigmoid 
(OD03868) 

83222 CC NAT 0 
(OD03868) 

83235 CC Mod Diff 2.47 
(ODO3920) 

83236 CC NAT 0 
(ODO3920) 

83237 CC Gr.2 ascend 2.98 
colon (OD03921) 

83238 CC NAT L15 
(OD03921) 

83241 CC from Partial 0 
Hepatectomy 
(ODO4309) 

83242 Liver NAT 0 
(ODO4309) 

87472 Colon mets to 0 
lung (OD04451-01) 

87473 Lung NAT 0 
(OD04451-02) 

Normal Prostate 1 .4 

Clontech A+ 6546-1 

84140 Prostate Cancer 12.07 
(OD04410) 

84141 Prostate NAT 7.86 
(OD04410) 

87073 Prostate Cancer 0.69 
(OD04720-01) 



TABLE 64 

a Tissue_Name/Run_Name 
Liver adenocarcinoma 
Heart (fetal) 
Pancreas 

Pancreatic ca. CAPAN 2 

Adrenal gland 
Thyroid 
Salivary gland 
Pituitary gland 

Brain (fetal) 
Brain (whole) 

Brain (amygdala) 
Brain (cerebellum) 
Brain (hippocampus) 
Brain (thalamus) 

Cerebral Cortex 
Spinal cord 

CNS ca. (glio/astro) U87-MG 



L3Dmi3669t_ag371 

0 

0 

0 

0 

1.92 

0 

0 

1.19 
0 

LI 

0 
0 

1,65 
0 

0 
0 
0 



87074 Prostate NAT 
{OD04720-02) 



L2 



CNSca. (glio/astro) U-118-MG 0 
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Normal Lung 2.68 
GENPAK 061010 

83239 Lung Met to L06 
Muscle (OD04286) 

83240 Muscle NAT 0 
(OD04286) 

84136 Lung Malignant 0 
Cancer (OD03126) 



PCT/USOl/03923 



0.54 



4.8 



84137 Lung NAT 0.52 
(OD03126) 
84S71 Lung Cancer 
(OD04404) 
84872 Lung NAT 
(OD04404) 

84875 Lung Cancer 0 
(OD04565) 

85950 Lung Cancer 7,91 

(OD04237-01) 

85970 Lung NAT 2.32 

(OD04237-02) 

83255 Ocular Mel 0 
Met to Liver 
(ODO4310) 

83256 Liver NAT 0 
(ODO4310) 

84139 Melanoma Mets 0 
to Lung (OD04321) 



84138 Lung NAT 
(OD04321) 
Normal Kidney 
GENPAK 061008 

83786 Kidney Ca, 
Nuclear grade 2 
(OD04338) 

83787 Kidney NAT 
(OD04338) 

83788 Kidney Ca 
Nuclear grade 1/2 
(OD04339) 

83789 Kidney NAT 
(OD04339) 

83790 Kidney Ca, 
Clear cell type 
(OD04340) 

83791 Kidney NAT 
{OD04340) 

83792 Kidney Ca, 
Nuclear grade 3 
(OD04348) 

83793 Kidney NAT 
(OD04348) 



0 



3,61 



0.34 



0,87 



CNS ca. (astro) SW1783 
CNS ca,* (neuro; met ) SK-N-AS 
CNS ca- (astro) SF-539 
CNS ca, (astro) SNB-75 



CNS ca. (glio) 
CNS ca. (glio) 
CNS ca, (glio) 
Heart 

Skeletal muscle 
Bone marrow 
Thymus 

Spleen 
Lymph node 

Colorectal 
Stomach 
Small intestine 



SNB-19 
U251 
SF-295 



Colon ca. 
Colon ca. 

Colon ca. 



CaCo-2 



83219 CC Well to Mod Diff 
{OD03866) 



0 
0 

2.5 
8.66 

6.16 

1.07 

3.08 

0 

0 

0.86 
0 

0 
0 

3.21 

2,1 

0 



Colon ca. S\V480 1.86 

Colon ca,* (SW480 met)SW620 2,12 



HT29 6.93 
HCT-116 0 



Colon ca. 



HCC-2998 



0 
0 

0.88 
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87474 Kidney Cancer 1 .57 
(OD04622-01) 

87475 Kidney NAT 1.16 
(OD04622-03) 

85973 Kidney Cancer 0 
(OD04450-01) 

85974 Kidney NAT 
(OD04450-03) 
Kidney Cancer 
Clontech 8120607 
Kidney NAT Clontech 0 
8120608 

Kidney Cancer 0 
Clontech 8120613 
Kidney NAT Clontech 0 
8120614 

Kidney Cancer 0 
Clontech 9010320 
Kidney NAT Clontech 0 
9010321 
Normal Uterus 
GENPA.K 061018 
Uterus Cancer 
GENPAK 064011 
Normal Thyroid 
Clontech A+ 6570-1 



PCTAJSOl/03923 



0 



2.54 



0 



1.05 



1.05 



0.94 



2.4 



Thyroid Cancer 
GENPAK 064010 
Thyroid Cancer 
INVITROGEN 
A302152 

Thyroid NAT 
INVITROGEN 
A302I53 

Normal Breast 
GENPAK 061019 
84877 Breast Cancer 0 
(OD04566) 

85975 Breast Cancer 5 L4 1 
(OD04590-01) 

85976 Breast Cancer 1 00 
Mets (OD04590-03) 
87070 Breast Cancer 0 
Metastasis (OD04655- 

05) 

GENPAK Breast 
Cancer 064006 
Breast Cancer 
Clontech 9100266 
Breast NAT Clontech 0 
9100265 



0.45 



0 



Gastric ca.* (liver met) NCI-N87 1.06 

Bladder 3.35 

Trachea 0 

Kidney 0 

Kidney (fetal) 0 

Renal ca. 786-0 0 

Renal ca. A498 0 

Renal ca. RXF 393 0 

Renal ca, ACHN 6.3S 

Renal ca. UO-3 1 0 

Renal ca. TK-10 0 

Liver 0 

Liver (fetal) 0 

Liver ca. (hepatoblast) HepG2 1 .36 

Lung 0 

Lung (fetal) 0 

Lung ca, (small cell) LX-1 1,35 

Lung ca. (small cell) NCI-H69 0 

Lung ca, (s.cell var.) SHP-77 1 .53 

Lung ca. (large cen)NCI-H460 0 

Lung ca. (non-sm. cell) A549 0 

Lung ca. (non-s.cell) NCI-H23 0 

Lung ca (non-s.cell) HOP-62 0 

Lung ca, (non-s.cl) NCI-H522 0 
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Breast Cancer 

INVITROGEN 

A209O73 

Breast NAT 

INVITROGEN 

A2090734 



PCT/USOl/03923 



1-83 



0 



Normal Liver 
GENPAK 061009 
Liver Cancer L04 
GENPAK 064003 
Liver Cancer Research 0 
Genetics RNA 1025 

Liver Cancer Research 0 
Genetics RNA 1026 

Paired Liver Cancer 0 
Tissue Research 
Genetics RNA 6004-T 

Paired Liver Tissue 1,81 

Research Genetics 

RNA 6004-N 

Paired Liver Cancer 0 

Tissue Research 

Genetics RNA 6005-T 

Paired Liver Tissue 0 
Research Genetics 
RNA 6005-N 

Nomnai Bladder 1 
GENPAK 061001 

Bladder Cancer 1 . 1 
Research Genetics 
RNA 1023 

Bladder Cancer 3.3 

INVITROGEN 

A302173 

87071 Bladder Cancer 0.68 
(OD047 18-01) 

87072 Bladder Normal 0 
Adjacent (OD04718- 
03) 

Normal Ovary Res. 0.5 1 
Gen. 

Ovarian Cancer 0.42 
GENPAK 064008 

87492 Ovary Cancer 0 
(OD04768-07) 

87493 Ovary NAT 0 
(OD04768-08) 



Lung ca. (squam.) SW 900 0 

Lungca. (squam.) NCI-H596 3.37 

Mammary gland 3.52 

Breast ca.* (pi. effusion) MCF-7 0 

Breast ca.* (pl.ef) MDA-MB-23 1 2.57 

Breast ca.* (pi. effusion) T47D 2.59 



Breast ca. 

Breast ca. 
Ovary 

Ovarian ca. 

Ovarian ca. 
Ovarian ca. 

Ovarian ca. 

Ovarian ca. 



BT-549 0 

MDA-N 0 

1,78 

OVCAR-3 0 

OVCAR-4 0 

OVCAR-5 0 

OVCAR-8 3.67 

IGROV-1 1.92 



Ovarian ca.* (ascites) SK-OV-3 0 

Utems 0 

Plancenta 1 .4 1 

Prostate 1.18 

Prostate ca.* (bone met)PC-3 0 
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Normal Stomach 0 
GEMPAK 061017 
NAT Stomach 0 
Clontech 9060359 
Gastric Cancer 0 
Clontech 9060395 
NAT Stomach 0 
Clontech 9060394 
Gastric Cancer 0 
Clontech 9060397 
NAT Stomach 0 
Clontech 9060396 
Gastric Cancer 0 
GENPAK 064005 



PCT/USOl/03923 



Testis 100 

Melanoma Hs688(A)T 0 

Melanoma* (met) Hs688(B).T 0 

Melanoma UACC-62 0 

Melanoma M14 0 

Melanoma LOX IMVI 0 

Melanoma* (met) SK-MEL-5 0 

Adipose 0 



10 



In Tables 61-64, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var= small cell variant, 

non-s = non-sm =non-small, 

squam ^ squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 



15 



These results are summarized in Table 65, 

TABLE 65 



NOVX 


Internal Accession Number 


Results 


NOV I 


AL135841_B 


Ag43 1 , potential utilities for breast cancer, 
several cancer in panel 2 and couple of 
cell lines in panel 1 


NOV8 


AL135784_A 


Ag2691 panel 1 many cancer cell lines 
panel 2 high in ovarian»NAT, also lung 
as in panel 1 , bladder 


NOV 10 


AC020679_B 


Ag379 Overexpressed in breast low 
expression in several cell lines 


NOV 11 


AC020679_A 


Ag3 7 1 Overexpressed in breast cancer and 
low expression in several cell lines 
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OTHER EMBODIMENTS 

While the invention has been described in conjunction with the detailed description 
thereof, the foregoing description is intended to illustrate and not Hmit the scope of the 
5 invention, which is defined by the scope of the appended claims. Other aspects, advantages, 
and modifications are within the scope of the following claims. 
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1. An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of: 

a) a mature form of the amino acid sequence selected from the group consisting of 
SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27; 

b) a variant of a mature form of the amino acid sequence selected from the group 
consisting of SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, 
wherein any amino acid in the mature form is changed to a different amino 
acid, provided that no more than 15% of the amino acid residues in the 
sequence of the mature form are so changed; 

c) the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
4, 7, 9, 11, 13, 15, 17, 19, 21,23, 25, or 27^ 

d) a variant of the amino acid sequence selected from the group consisting of SEQ 
ID NO:2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 wherein any amino acid 
specified in the chosen sequence is changed to a different amino acid, provided 
that no more than 15% of the amino acid residues in the sequence are so 
changed; and 

e) a fragment of any of a) through d), 

2. The polypeptide of claim 1 that is a naturally occurring allelic variant of the sequence selected 
from the group consisting of SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19,21,23,25, or 27. 

3. The polypeptide of claim 2, wherein the variant is the translation of a single nucleotide 
polymorphism, 

4. The polypeptide of claim 1 that is a variant polypeptide described therein, wherein any amino 
acid specified in the chosen sequence is changed to provide a conservative substitution. 

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a polypeptide 
comprising an amino acid sequence selected from the group consisting of: 
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a) a mature form of the amino acid sequence given SEQ ID NO: 2, 4, 7, 9, 11, 13, 

15, 17, 19,21,23, 25, or 27; 

b) a variant of a mature form of the amino acid sequence selected from the group 
consisting ofSEQ ID NO: 2,4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 
wherein any amino acid in the mature form of the chosen sequence is changed 
to a different amino acid, provided that no more than 15% of the amino acid 
residues in the sequence of the mature form are so changed; 

c) the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27; 

d) a variant of the amino acid sequence selected from the group consisting of SEQ 
ID NO: 2,4, 7, 9, 11, 13, 15, 17, 19,21,23,25, or 27, in which any amino acid 
specified in the chosen sequence is changed to a different amino acid, provided 
that no more than 15% of the amino acid residues in the sequence are so 
changed; 

e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising 
the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27 or any variant of said polypeptide 
wherein any amino acid of the chosen sequence is changed to a different amino 
acid, provided that no more than 10% of the amino acid residues in the 
sequence are so changed; and 

f) the complement of any of said nucleic acid molecules. 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally occurring allelic nucleic acid variant. 

7, The nucleic acid molecule of claim 5 that encodes a variant polypeptide, wherein the variant 
polypeptide has the polypeptide sequence of a naturally occurring polypeptide variant. 

8- The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a single 
nucleotide polymorphism encoding said variant polypeptide. 
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9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 

nucleotide sequence selected from the group consisting of 

a) the nucleotide sequence selected from the group consisting of SEQ ID NO: 1, 
3, 5,6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26; 

b) a nucleotide sequence wherein one or more nucleotides in the nucleotide 
sequence selected from the group consisting of SEQ ID NO: 1, 3, 5, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, or 26 is changed from that selected from the group 
consisting of the chosen sequence to a different nucleotide provided that no 
more than 15% of the nucleotides are so changed; 

c) a nucleic acid fragment of the sequence selected from the group consisting of 
SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26; and 

d) a nucleic acid fragment wherein one or more nucleotides in the nucleotide 
sequence selected from the group consisting of SEQ ID NO: 1, 3, 5, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, or 26 is changed from that selected from the group 
consisting of the chosen sequence to a different nucleotide provided that no 
more than 15% of the nucleotides are so changed. 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes under 
stringent conditions to the nucleotide sequence selected from the group consisting of SEQ ID 
NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, IS, 20,22, 24, or 26, or a complement of said nucleotide 
sequence. 

11. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence in which any nucleotide specified in the coding sequence of the chosen 
nucleotide sequence is changed from that selected from the group consisting of the chosen 
sequence to a different nucleotide provided that no more than 15% of the nucleotides in the 
chosen coding sequence are so changed, an isolated second polynucleotide that is a 
complement of the first polynucleotide, or a fragment of any of them, 

12. A vector comprising the nucleic acid molecule of claim 11. 
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13. The vector of claim 12, further comprising a promoter operably linked to said nucleic acid 

molecule. 

14. A cell comprising the vector of claim 12, 

15. An antibody that binds immunospecifically to the polypeptide of claim 1. 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 15, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a sample, 
the method comprising: 

(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of claim 5 in a 
sample, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of said probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said 

sample. 

20. A method of identifying an agent that binds to the polypeptide of claim 1, the method 
comprising: 

(a) introducing said polypeptide to said agent; and 

(b) determining whether said agent binds to said polypeptide. 

194 



BNSDOCID:<WO 0157215A2 I > 



wo 01/57215 



PCT/USOl/03923 



21. A method for identifying a potential therapeutic agent for use in treatment of a pathology, 

wherein the pathology is related to aberrant expression or aberrant physiological interactions 
of the polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing the polypeptide of claim 1 and having a property 
or function ascribable to the polypeptide; 

(b) contacting the cell with a composition comprising a candidate substance; 
and 

(c) determining whether the substance alters the property or function ascribable 
to the polypeptide; 

whereby, if an alteration observed in the presence of the substance is not obserx'ed 
when the cell is contacted with a composition devoid of the substance, the substance is 
identified as a potential therapeutic agent. 



22. A method for modulating the activity of the polypeptide of claim 1, the method comprising 
introducing a cell sample expressing the polypeptide of said claim with a compound that binds 
to said polypeptide in an amount sufficient to modulate the activity of the polypeptide. 

23. A method of treating or preventing a pathology associated with the polypeptide of claim 1, 
said method comprising administering the polypeptide of claim 1 to a subject in which such 
treatment or prevention is desired in an amount sufficient to treat or prevent said pathology in 
said subject. 

24. The method of claim 23, wherein said subject is a human. 

25. A method of treating or preventing a pathology associated with the polypeptide of claim 1 , 
said method comprising administering to a subject in which such treatment or prevention is 
desired a NOVX nucleic acid in an amount sufficient to treat or prevent said pathology in said 
subject. 

26. The method of claim 25, wherein said subject is a human. 
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27. A method of treating or preventing a pathology associated with the polypeptide of claim 1 , 

said method comprising administering to a subject in which such treatment or prevention is 
desired a NOVX antibody in an amount sufficient to treat or prevent said pathology in said 
subject. 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a pharmaceutically 
acceptable carrier, 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 1 5 and a pharmaceutically 
acceptable carrier. 

32. A kit comprising in one or more containers, the pharmaceutical composition of claim 29. 

33. A kit comprising in one or more containers, the pharmaceutical composition of claim 30. 

34. A kit comprising in one or more containers, the pharmaceutical composition of claim 3 1 . 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a pathology associated with the 
polypeptide of claim 1, wherein said therapeutic is the polypeptide of claim 1. 

36. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a pathology associated with the 
polypeptide of claim 1, wherein said therapeutic is a NOVX nucleic acid. 
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37. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 

associated with a human disease, the disease selected from a pathology associated with the 

polypeptide of claim 1, wherein said therapeutic is a NOVX antibody. 



38, A method for screening for a modulator of activity or of latency or predisposition to a 
pathology associated with the polypeptide of claim 1, said method comprising: 

a) administering a test compound to a test animal at increased risk for a pathology 
associated with the polypeptide of claim 1, wherein said test animal 
recombinantly expresses the polypeptide of claim 1; 

b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); and 

c) comparing the activity of said protein in said test animal with the activity of 
said polypeptide in a control animal not administered said polypeptide, wherein 
a change in the activity of said polypeptide in said test animal relative to said 
control animal indicates the test compound is a modulator of latency of, or 
predisposition to, a pathology associated with the polypeptide of claim 1 . 



39. The method of claim 38, wherein said test animal is a recombinant test animal that expresses a 
test protein transgene or expresses said transgene under the control of a promoter at an 
increased level relative to a wild-type test animal, and wherein said promoter is not the native 
gene promoter of said transgene. 

40. A method for determining the presence of or predisposition to a disease associated with ahered 
levels of the polypeptide of claim 1 in a first mammahan subject, the method comprising: 

a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said disease. 
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41. A method for determining the presence of or predisposition to a disease associated with altered 
levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the method 
comprising: 

a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample fi-om a second 
mammahan subject known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to 
the control sample indicates the presence of or predisposition to the disease. 

42. A method of treating a pathological state in a mammal, the method comprising administering 
to the mammal a polypeptide in an amount that is sufficient to alleviate the pathological state, 
wherein the polypeptide is a polypeptide having an amino acid sequence at least 95% identical 
to a polypeptide comprising the amino acid sequence selected fi-om the group consisting of 
SEQIDNO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19,21,23,25, or 27 or a biologically active firagment 
thereof. 



A method of treating a pathological state in a mammal, the method comprising administering 
to the mammal the antibody of claim 15 in an amount sufficient to alleviate the pathological 
state. 



198 



BNSDOCID: <W0 0157215A2 I > 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
9 August 2001 (09.08.2001) 




PCT 



(10) International Publication Number 

wo 01/57215 A3 



(51) InternatioDal Patent Classification^: C12N 15/12, 
C07K 14/705, 16/28, C12Q 1/68, GOIN 33/68, A61K 
38/17, 39/395, 48/00, AOIK 67/00 

(21) International Application Number: PCT/USO 1/03923 

(22) International Filing Date: 7 February 2001 (07.02.2001) 

(25) Filing Language: l^glish 

(26) Publication Language: English 



(30) 



Priority Data: 

60/180,511 

60/180,630 

60/180,646 

60/180.930 

60/181,004 

60/181,013 

60/181,043 

60/220,262 

60/220,594 

60/224,596 

60/245,292 

09/777,789 



7 February 
7 Febmary 

7 F^niary 

8 February 
8 February 
8 February 
8 February 

24 July 

25 July 
1 1 August 

2 November 
6 February 



2000 (07.02 
2000 (07.02 
2000 (07,02 
2000 (08.02 
2000 (08.02 
2000 (08.02 
2000 (08.02 
2000 (24.07 

2000 (25-07. 
2000(11.08. 
2000(02.11. 

2001 (06.02. 



2000) US 

-2000) US 

2000) US 

2000) US 

-2000) US 

2000) US 

2000) US 

2000) US 

2000) US 

2000) US 

2000) US 

2001) US 



(63) Related by continuation (CON) or continuation-in-part 
(CIP) to earlier applications: 



US 

Filed on 
US 

Rled on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Rled on 
US 

Filed on 
US 

Rled on 



60/180,511 (CIP) 
7 February 2000 (07.02.2000) 
60/180,630 (CIP) 
7 Febmary 2000 (07.02.2000) 
60/180,646 (CIP) 

7 Febmary 2000 (07.02.2000) 

60/180,930 (CIP) 

8 Febmary 2000 (08.02.2000) 

60/181,004 (CIP) 
8 Febmary 2000 (08.02.2000) 

60/181,013 (CIP) 
8 Febmary 2000 (08.02.2000) 

60/181,043 (CIP) 
8 Febmary 2000 (08.02,2000) 

60/220,262 (CIP) 

24 July 2000 (24.07.2000) 

60/220,594 (CIP) 

25 July 2000 (25.07.2000) 



US 

Filed on 
US 

Filed on 
US 

Filed on 



60/224,596 (CIP) 
1 1 August 2000 (1 1.08.2000) 
60/245,292 (CIP) 
2 November 2000 (02- 1 1 .2000) 
Not furnished (CIP) 
6 Febmary 2001 (06.02.2001) 



(71) Applicant (for all desisted States except US)z CURA- 
GEN CORPORATION [US/US]; 555 Long Wharf Drive, 
1 1th floor. New Haven, (TT 0651 1 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): PADIGARU, 
Muralidhar [IN/US]; Apt. 6E, 1579 Rhmelander Av- 
enue, Bronx, NY 10561 (US). SPYTEK, Kimberly, A. 
[US/US]; 28 Court Street #1, New Haven, CT 06511 
(US). LI, Li [CN/US); 478 Oak Street, Chesire, CT 06410 
(US). BALLINGER, Robert, A, [US/US]; 25 Starr 
Avenue, Newington, CT 061 1 1 (US). MISHRA, Vishnu, 
S. [IN/USl; 309 East Main Street #306, Branford, CT 
06405 (US). BAUMGARTNER, Jason, C. [USAJSl; 122 
Derrwood Avenue, MQford, CT 06460 (US). 

(74) Agent: ELRCFl, Ivor, R.; Mintz. Levin, Cohn, Ferris. 
Glovsky and Popeo, P.C., One Financial Center, Boston, 
MA 02111 (US), 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, DL. EST, IS, JP, KE, KG, KP, KR. KZ, LC^ LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional)'. ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, S2, TZ, UG, ZW), Eurasian 
patent (AM. AZ. BY, KG, KZ, MD. RU, TJ. TM), European 
patent (AT, BE, CH, CY, DE, DK. ES, FI, FR. GB, GR, IE, 
rr, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG. CI. CM, GA. GN. GW, ML, MR. NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

18 April 2002 

[Continued on next page] 



m 

^ — 

(54) Title: HUMAN G-PROTEIN COUPLED RECEPTOR POLYPEPTIDES AND POLYNUCLEOHDES HAVING HOMOL- 
OGY WITH ODORANT RECEPTORS 

(57) Abstract: The present invention provides novel isolated NOVX polynucleotides and polypeptides encoded by the NOVX 
polynucleotides. Also provided are the antibodies that immunospecifically bind to an NOVX polypeptide or any derivative, variant, 
mutant or fragment of the NOVX polypeptide, polynucleotide or antibody. The invention additionally provides methods in which the 
^ NOVX polypeptide, polynucleotide and antibody are utilized in the detection and treatment of a broad range of pathological states, 
as well as to other uses. 



BNSDOCID: <WO 0157215A3 I > 



wo 01/57215 A3 lilHiillilillilililiilililDlii 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- ■ 
ning of each regular issue of the PCT Gazette. 



BNSDOCID: <W0 0157215A3 I > 



INTERNATIONAL SEARCH REPORT 



\ntf tional Application No 

PCT/US 01/03923 



A. CLASSIRCATION OF SUBJECT MATTER 

IPC 7 C12N15/12 C07K14/7O5 C07K15/28 C12Q1/68 
A61K38/17 A61K39/395 A61K48/0O A01K67/0G 

Accx?rding to International Patent Classification (IPC) or to both national classification and IPC 



G01N33/68 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C12N C07K C12Q 601N A61K AOIK 



Documentation searched other than minimum documentation to the extent that such documents are Included in the fields searched 



Electronic data base consulted during the international search (name of data i>ase and, where practical, search terms used) 

EPO-Intemal, WPI Data, PAJ, SEQUENCE SEARCH 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ^ 


Citation of document, with indication, where appropriate, of the relevarrt passages 


Relevant to claim No. 1 


X 


DATABASE EMBL, HEIDELBERG, FRG [Online] 


5-14.19 




10 December 1999 (1999-12-10) 






CORBY, N.: "Human DNA sequence from clone 






RP11-112J3 on chromosome 9pl3. 1-13.3" 






Database accession no. AL133410 






XPO02176432 




Y 


the whole document 


1-4. 






15-18.20 




-/-- 





Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



' Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of parti(xilar relevance 
■"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O' document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not In conflicl witti the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



31 August 2001 



I Date of mailing of the international search report 

i 0 4. 12. 01 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (-31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+3 1-70) 340-30 16 



Authorized officer 



Fuchs, U 



.=orni PCT/tSA;'210 (secorw sheeO (July 1992) 
BNSDOCID: <WO 015721 5A3 I > 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


Int' tional Application No 

PCr/US 01/03923 




a(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 




Category ' 


Citation ot document, with indication, where appropriate, ot the relevant passages 


Relevant to daim No. 




Y 
A 

A 


STR07MANN, J. ET AL.: "Small subfamily of 
olfactory receptor genes: structural 
features, expression pattern and genomic 
organization" 
GENE, 

vol* 236, no. 2, 

20 August 1999 (1999-G8-2G), pages 

281-291, XP0G4178064 

cited in the application 

orl7 gene 

the whole document 

-& DATABASE EMBL, HEIDELBERG, FRG 

[Online] 1 May 20G0 (2G0G-05-01) 

STRO"mANN, J. ET AL.: "OLFACTORY RECEPTOR" 

retrieved from MUS MUSCULUS 

Database accession no. Q9QZ18 

XP002176433 

the whole document 

EP 0 867 508 A (SMITHKLINE BEECHAM 
CORPORATION) 

30 September 1998 (1998-09-30) 
abstract 

page 3, line 12 -page 11, line 32 
page 16 -page 18; claims 1-28 

1 


1-4. 

15-18,20 
21-43 

1-43 





Form PCT/ISA/210 (continuation of second sheen (July I992) 



page 2 of 2 

BNSDOCID: <WO 0157215A3 I > 



INTERNATIONAL SEARCH REPORT 



jrnational application No. 

PCT/US 01/03923 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 



1 . X Claims Nos,: , . ^ ._. a 

because they relate to subject matter not required to be searched by this Authorrty, namely: 

Although claims 23-28, 42, 43 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition, 

2. Claims Nos.: . . ^ ^ .t_ ^ 

because they relate to parts of the International Application that do not comply with the prescnbed requirements to such 

an extent that no meaningful International Search can be carried out. specifically: 



^ 1— -I because Sfey are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 
Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This intemationai Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 

^ j I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
* ' searchable claims. 

2* !ZZI ^" searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3 I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I — I covers only those claims for which fees were paid, specifically claims Nos.: 




No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



1-43 partially 



Remark on Protest 




The additional search fees were accompanied by the applicant's protest. 



j 1 No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of first sheet (1)) (July 1998) 

BNSDOCID: <WO 015721 5A3 I > 



International Application No. PCT/US 01/03923 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-43 partially 

An isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: a mature form of the 
amino acid sequences SEQ ID NOS: 2 and 4, a variant of a 
mature form of said amino acid sequences, said amino acid 
sequences, a variant of said amino acid sequences, a 
fragment of said amino acid sequences, an isolated nucleic 
acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from 
the group consisting of: a mature form of the amino acid 
sequences SEQ ID NOS: 2 and 4, a variant of a mature form of 
said amino acid sequences, said amino acid sequences, a 
variant of said amino acid sequences, a nucleic acid 
sequence encoding at least a portion of a polypeptide 
comprising said amino acid sequences or a variant of said 
polypeptides, the complement of said nucleic acid molecules, 
said nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of: the 
nucleotide sequences SEQ ID NOS: 1, 3 and 5, a nucleotide 
sequence wherein one or more nucleotides in said nucleotide 
sequences is changed, a nucleic acid fragment of the 
sequences SEQ ID NOS: 1, 3 and 5, a nucleic acid fragment 
wherein one or more nucleotides in said nucleotide sequences 
is changed, a vector comprising said nucleic acid molecules, 
a cell comri sing said vector, an antibody that binds 
irmiunospecifical ly to said polypeptides, a method for 
determining the presence or amount of said polypeptides or 
said nucleic acid molecules, a method for identifying an 
agent that binds to said polypetides, a method for 
identifying a potential therapeutic agent for use in 
treatment of a pathology related to said polypeptides, a 
method for screening for a modulator of activity, latency or 
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